


Institutional Archive of the Naval Postgraduate School 





Calhoun: The NPS Institutional Archive 


DSpace Repository 


Theses and Dissertations 


1998-09 


1. Thesis and Dissertation Collection, all items 


Computer modeling of captive-carry missile 
simulator experiments 


Goncalves, Wagner A. de Lima 


Monterey, California: Naval Postgraduate School 


http://ndl.handle.net/10945/39322 


Copyright is reserved by the copyright owner. 


Downloaded from NPS Archive: Calhoun 


atthe | DUDLEY 


WN] | ciseaRy 


http://www.nps.edu/library 





Calhoun is the Naval Postgraduate School's public access digital repository for 

research materials and institutional publications created by the NPS community. 

Calhoun is named for Professor of Mathematics Guy K. Calhoun, NPS's first 
appointed — and published — scholarly author. 


Dudley Knox Library / Naval Postgraduate School 
411 Dyer Road / 1 University Circle 
Monterey, California USA 93943 











NAVAL POSTGRADUATE SCHOOL 
Monterey, California 





THESIS 


COMPUTER MODELING OF CAPTIVE-CARRY MISSILE 





SIMULATOR EXPERIMENTS 
by 
Wagner A. de Lima Goncalves 


September 1998 


Thesis Advisor: Phillip E. Pace 
Second Reader: Robert G. Hutchins 


Approved for public release; distribution is unlimited. 


DTIC QUALITY ISLECSTED 8 Q Q Q | ’ i | 23 

















REPORT DOCUMENTATION PAGE Form Approved OMB No. 0704-0188 


£ g existing data sources, 
gathering and maintaining the data needed, and completing and reviewing the collection of information, Send comments regarding this burden estimate or any other aspect of 


this collection of information suggestions for reducing this burden to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson 
Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. 


1. AGENCY USE ONLY (Leave Blank) {2. REPORT DATE 3. REPORT TYPE AND DATES COVERED 
September 1998 Master's Thesis : 


4. TITLE AND SUBTITLE 5. FUNDING NUMBERS 
COMPUTER MODELING OF CAPTIVE-CARRY MISSILE SIMULATOR 
EXPERIMENTS 








6. AUTHOR(S) | 
Goncalves, Wagner A. de Lima 








7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
Naval Postgraduate School 
Monterey, CA 93943-5000 


9. SPONSORING/MONITORING AGENCY NAMEG) AND ADDRESS(ES) 10. SPONSORING/MONITORING 
Naval Research Laboratory, Washington, D.C. 20375-5339 AGENCY REPORT NUMBER 


11. SUPPLEMENTARY NOTES 

The views expressed in this thesis are those of the author and do not reflect the official policy or position 
of the Department of Defense or the U.S. Government 

12A. DISTRIBUTION/AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE 
Approved for public release; distribution is unlimited 


8. PERFORMING ORGANIZATION 
REPORT NUMBER 






13. ABSTRACT (maximum 200 words) 

The increasing number, diversity and sophistication of anti-ship cruise missiles around the world in the past thirty 
years have led to sophisticated countermeasures. The Naval Research Laboratory has developed hardware-in-the-loop 
(HIL) missile simulator technology to assess the effectiveness of electronic attack (EA) countermeasures. These simulators 
appear in two basic configurations: the closed-loop in an anechoic chamber and the open-loop captive-carry on board a P-3 
aircraft. | 

The objective of this thesis was to develop a comprehensive Simulink© model representing the two HIL missile 
simulator configurations. These models were then used to study the influence of each parameter on EA effectiveness, 
as measured by missile miss distance. 

The development of this model now makes it possible to compare the seeker responses of the two configurations as well 
as to have an inexpensive way to test new approaches to combine the closed-loop missile dynamics with the open-loop 
environment information to obtain more accurate EA effectiveness measurements. 





14. SUBJECT TERMS 15. NUMBER OF PAGES 
anti-ship cruise missiles, electronic attack (EA), hardware-in-the-loop, missile, simulations, 313 


ASCM Digital Model, EA effectiveness, miss distance Poon 


17. SECURITY CLASSIFICATION 18. SECURITY CLASSIFICATIONH9. SECURITY CLASSIFICATION20. LIMITATION OF ABSTRA 
OF REPORT OF THIS PAGE OF ABSTRACT 
Unclassified 








Unclassified Unclassified 


Prescribed by ANSI Std Z39-18 


298-102 

















Approved for public release; distribution is unlimited. 


COMPUTER MODELING OF CAPTIVE-CARRY MISSILE SIMULATOR 
EXPERIMENTS | 


Wagner A. de Lima Goncalves 
Lieutenant, Brazilian Navy 
B.S., Escola Naval (Brazilian Naval Academy), 1986 
Submitted in partial fulfillment of the 
requirements for the degree of 


MASTER OF SCIENCE IN SYSTEMS ENGINEERING 


from the 


NAVAL POSTGRADUATE SCHOOL 


Author: 





Approved by: , 
Phillip E. Pace, Thesis Advisor 





Robert G. Hutchins, Second Reader 





Electronic Warfare Academic Group 


iii 





1V 





ABSTRACT 


The increasing number, diversity and sophistication of anti-ship cruise missiles 
around the world in the past thirty years have led to sophisticated countermeasures. The 
Naval Research Laboratory has developed hardware-in-the-loop (HIL) missile simulator 
technology to assess the effectiveness of electronic attack (EA) countermeasures. The 
simulators appear in two basic configurations: the closed-loop in an anechoic chamber 
and the open-loop captive-carry on board a P-3 aircraft. 

The objective of this thesis was to develop a comprehensive Simulink© model 
representing the two HIL missile simulator configurations. These models were then used 
to study the influence of each parameter on EA effectiveness, as measured by missile 
miss distance: 

The development of this model now makes it possible to compare the seeker 
responses of the two configurations as well as to have an inexpensive way to test new 
approaches to combine the closed-loop missile dynamics with the open-loop environment 


information to obtain more accurate EA effectiveness measurements. 
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I. INTRODUCTION 


A. CAPTIVE-CARRY VERSUS MISSILE EXPERIMENTS BACKGROUND! 

Active threat missile systems are one of the warfighter’s most serious concerns. 
Electronic attack (EA) systems play an important role in countering this type of threat. 
The use of EA, if effective, can alter the flight path of the missile, causing it to miss the 
target completely. Using hardware-in-the-loop (HIL) missile simulator technology, a 
cost-effective tool is maintained for testing and evaluating the EA effectiveness in a 
variety of real-time engagements. The two major HIL simulator test configurations are 1) 
closed-loop in an anechoic chamber, and 2) open-loop captive-carry on board of an 
aircraft. 

In the closed-loop anechoic chamber configuration, the HIL simulator is mounted 
on a computer controlled, three axis flight table that simulates the missile flight dynamics 
by providing roll, pitch and yaw motion. Computer controlled sources located on the 
anechoic chamber wall (opposite the seeker) simulate a variety of targets, EA and 
background clutter (synthetic environment). In a real-time simulation, the missile flies 
toward the target using the guidance signals from the seeker. singe the simulation must 
finish in a required time frame, the time step is usually chosen as large as possible while 
maintaining a stable and accurate simulation. The closed-loop configuration in the 
anechoic chamber is extremely useful for determining the EA effectiveness as a predicted 


miss distance (MD). 


! Based on the class notes/homework assignments of EC3700, Fall Quarter 1997 by P. E. Pace. 
l 








In the open-loop captive-carry configuration, the simulators are installed on a 
specially configured aircraft that flies an inbound pattern toward the target/EA system. 
The captive-carry configuration has the advantage of providing the response of the seeker 
to an actual terminal phase environment where the natural interference(e.g., background 
clutter), test geometry, and target scintillation may cause less than predictable behavior. 
Since the captive-carry simulator does not maneuver, the randome-induced seeker 
pointing error are different than those experienced by a real missile seeker due to the 
differences in incident angles of the received signals. Also, multi-path fades will occur at 
different rates and times due to the large difference in platform velocities. 

The captive-carry results contain the seeker angles and the seeker measured range- 
to-target but contains no missile-dynamics. Consequently, the seeker response does not | 
directly imply an EA effectiveness. For example, important EA techniques such as chaff 
used in a seduction mode involve time play out issues over several minutes (deployment, 
bloom, deception). To calculate a predicted MD, the captive-carry seeker response must 
be modified in combination with a model of the missile dynamics to account for any 
missile movement that might have occurred over the engagement time- a complicated 
process. Other high bandwidth EA techniques, however, cause a violent seeker response 
within a short period of time (e.g., range gate pull-off to cross polarization). For these 
cases the seeker response may be used directly to calculate a MD. 

B. PRINCIPAL CONTRIBUTIONS 

The first relevant achievement of this thesis is to _— a Simulink© model 

capable of comparing the closed-loop and open-loop simulations in a compact digital 


Z 














model. The description of the missile processing (how the missile guides itself to the 
target) and the mathematical models that are used to evaluate the missile’s performance 
are provided as well as the description of the captive-carry platform and target models. 

As a second achievement of this is the design of a MATLAB Graphical User 
Interface (GUI) to create a friendly and non-time consuming interface between the user 
and the model parameters in order to run a massive number of simulations. These 
simulations are required for a comprehensive model analysis, for comparing seeker 
responses and neural network training, testing and evaluation. 

Cc; THESIS ORGANIZATION 

In Chapter II, the part of the ASCM Digital model related with the missile 
(closed-loop) simulation is described in detail as is the effect of each model parameter on 
the missile trajectory and miss distance. When necessary, each earneter associated with 
a missile component is modeled using a block diagram. From that block diagram, the 
system transfer function is obtained and, from its root locus the theoretical missile 
performance is predicted. 

Chapter IJI describes the two types of targets that can be simulated with the 
ASCM Digital Model including the generation of a Nulka decoy. Chapter IV discusses 
the MATLABO© parameter initialization code intial._m Chapter V describes the major 
differences between the closed-loop and open-loop configurations. Chapter VI describes 
the Graphical User Interface (GUI) Menu and simulations plot. The GUI Menu executes 
several functions such as running the pre-set missile and captive-carry simulations, 
storing the model results for post-simulation analysis and calling the other GUI, 
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simulations plot, for graphing the players (missile, captive-carry and target) of each 
engagement as well as the seeker performance results (position, rates and accelerations) 
in each scenario. Chapter VII creates a tactical scenario to run simulations required to 
compare the seeker responses of the two configurations. In Chapter VIII, a neural 
network (NN) 1s created, trained with the closed-loop configuration data and, after that, a 
missile prediction trajectory is made using the open-loop captive-carry data. Finally, 


Chapter [X discusses the results obtained in this thesis. 














Il. CLOSED-LOOP MISSILE MODEL 


A. ASCM/CAPTIVE-CARRY MODEL 


The purpose of this chapter is to describe the ASCM Digital model (Appendix A) 
asi Simulink© 2.1, a MATLABO© toolbox. This model was created to simulate a 
closed-loop engagement by a sea-skimming missile and, depending on the model 
configurations in the initial.m code (Appendix B), also simulates the corresponding open- 
loop captive-carry experiment. This section will discuss the closed-loop engagement. 

The upper level block diagram of the ASCM Digital model is shown in Figure 
2.1. It models the tactical ecpeenent represented in Figure 2.2. The inertial 
components are generated to run the simulation by repositioning the missile in relation to 
the target position. The inertial parameters are the position differences in the X, Y and Z, 
directions (Ry,_y, Rny_y» Rny-z, Tespectively), the magnitude of the distance vector 
between the target and the missile (R,,), and the horizontal line of sight (L.O.S.) in 
azimuth (¢) and the vertical L.O.S. in elevation (@ ). 


The formulas below represent the inertial values for the ASCM Digital model: 


Roy—x = Rr — Rig = AX (1) 

Ry-y = Roy - Ruy = AY (2) 

Roy-z= Rr — Rug = AS (3) 

R = Raa oy Rane (4) 
TM —XY | 





ASCM DIGITAL 
MODEL 


Z Position of Target/Nutka 


Z Position of Missile/Carry captive 


NOTE: Rtt -distarnce between target and 
threat -send information to the 
Noise Generator Block 


Distance 
Vector 


atan2(u2/u1) 


HLOS 
Angle 


atan2(u2/u1) 





Figure 2.1. ASCM Digital Model 


Missile 





Figure 2.2. Inertial Components in a Missile-Target Engagement 
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@ = tan! ( AY / AX) (5) 
@=tan '(AZ/Riay xy) (6) 


The ASCM digital model receives the missile position from the block 
ASCM/Captive-Carry model and the target position from the General Target model. The 
position differences are separated into two channels. One for the X-Y direction (Eqs.1 
and 2) and the other for the Z direction (Eq. 3). After the calculation of AX , AY and 
AZ by the Simulink© summation blocks, these values are combined accordingly in Eqs. 
4.5 and 6 and the final results are the horizontal L.O.S. (@) in and the vertical L.O.S. 
(9). These are the inputs of the ASCM/Captive-Carry model.. 

In the ASCM/Captive-Carry model, estimates of g and @ are introduced in the 


Seeker Dynamics block (Figure 2.3), where the seeker dish horizontal and vertical L.O.S. 


rates (gand @) are obtained. Seeker noise is also added in this block. The g and 9 are 
multiplied by a unitless designer chosen gain known as effective navigation rate in the 
horizontal (enra) and vertical channel (enrb). 


According to [Ref.1], “the proportional navigation guidance law issues 
acceleration commands, n ae perpendicular to the instantaneous missile-target L.O.S., 


which is proportional to the L.O.S. rate and the closing velocity or 


n=NVcA (7) 








ASCM/Captive-Carry 
Model 


Tracking Seeker 


Dynamics Effective : Missile/Captive-Carry 
. ae Autopilot X,Y 
(Estimated LOS Rate) Navigation ‘ Dynamics Position 
Ratio Out 


Horiz LOS : (1) 
( | > > fate n> ) , \ 
e , ite ( E Velocity oe ha 
Vert LOS Lal Missile /C aptive- 
t “sa Y 7B 
Missile/Captive-Carry 
Pitch 
Miss_Distance(MD) 


Display 
Miss_Distance(MD) 


SUMMARY: 


BLOCK: ASCM / Captive Carry 


SUB-BLOCK(s): Tracking Seeker Dynamics 
AutoPilot 
Missile / Captive-Carry Dynamics 
TTG and Miss Distance 


INPUT(s): H.L.O.S. (Horizontal Line of Sight) - @ 
V.L.O.S. (Vertical Line of Sight) - 


OUTPUT(s): Missile X, Y and Z position 
Pitch 


Yaw 


AVAILABLE FUNCTION(s): None. 





Figure 2.3. ASCM/Captive-Carry Digital Model 

















where 7. is the acceleration command (in ft/sec’), N’ is the effective navigation ratio, V 
is the relative closing velocity (ft/sec) between the missile and the target and A is the 


instantaneous L.O.S.. The multiplication d and @ by enra and enrb now is understood 


as a preparation of the L.O.S. rates as inputs to the AutoPilot block (Figure 2.3). In the 


AutoPilot, the products ¢enra and 6 enrb are filtered and multiplied by V,. and sent to 


the Missile/Captive-Carry Dynamics block where they are used to generate the resulting 
missile position, velocity magnitude, yaw and pitch. The simulation stops when the 
missile hits the target or crosses over the target seduced by the Nulka rocket electronic 
attack (EA). 
1. Tracking Seeker Dynamics 
a. Seeker Dynamic Analysis 


The Seeker Dynamics block is shown in Figure 2.4. Before beginning to 


. describe how the L.O.S. rates are calculated in the seeker, a theoretical analysis of the 


influence of its parameters in the missile trajectory as well as comparing the theoretical 
results with the results obtained from the model simulations are described. This study 
was made over the horizontal channel but it is also valid for the vertical channel. 

The first step in the analysis was to convert the horizontal channel in 


Figure 4 into the block diagram on Figure 2.5. From the block diagram 


e=4,—A, (8) 





qe e(skal) — A(ska2) (9) 


(10) 


where skaJ is the seeker forward gain in the Seeker Head Azimuth Dynamics and ska2 is 
the seeker feedback gain. After some algebraic manipulations, the channel transfer 


function 1s: 


(s? + (ska2)s + skal) 


and a second order transfer function with one zero, two poles and gain equal to skal is 


4 -( (skal)s A, (11) 


realized. Making the pole-zero diagram shown in Figure 2.6 and using the default values _ 


of skal=ska2=0.25 a stable system with all poles in the left-hand side of the plane is 
shown. This generates an oscillation in time due to the imaginary epee of the poles 
(an underdamped system ). 

To understand the effects of varying the values of the skal necessary to 
obtain the system open-loop (without feedback) transfer function from Figure 2.5. After 
some manipulations, 


pa ee ee (12) 
A,- 4, s(s + ska 2) 

















Seeker Dynamics 
(Estimated LOS Rates) 


Scope Scope 
shace shrate 


Seeker Head Azimuth 
Dynamics (Estimator) 


lambda dot Jambda Seeker Dish 


dis 4is Horizontal 
is fist LOS Rate 


NOTE 1:Scopes shpos,shacc,shrate send 
information to the Matlab 
workspace in order to 

plot the horizontal seeker performace 


Saturation’ 
Seeker Head Elevation 
Dynamics (Estimator) 


Seeker Dish 
Vertical 
LOS Rate 


NOTE 2: Scopes svpos,svace,svrate send 
information to the Matlab 
workspace in order to 
plot the vertical seeker performace 


Saturation 


SUMMARY: 
BLOCK: Seeker Dynamics ( Estimated LOS Rates ) 
SUB-BLOCK (s): None. 


INPUT(s): H.L.O.S. (Horizontal Line of Sight) - @ 
V.L.O.S. (Vertical Line of Sight) - 0 


OUTPUT(s): Seeker Dish Horizontal LOS rate - ¢ 


Seeker Dish Vertical LOS rate - 0 


AVAILABLE FUNCTION(s): None. 





Figure 2.4. Seeker Dynamics Block 


1] 








Hornontal Channel Output 





Figure 2.5. Block Diagram of the Horizontal LOS Rate 


Pole zero map 


Rea! Axis 





Figure 2.6. Pole-zero Diagram of the Horizontal Channel 
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where the two poles are located at zero and — ska2 and the gain of the system is skal. 
The root locus plot is shown in Figure 2.7 for the horizontal channel with 


skal=ska2=0.25. 





“7 -0.5 0 0.5 1 
Real Axis 


Figure 2.7. Horizontal Channel Root Locus 
Analyzing the root locus shown in Figure 2.7, the system output, 1.e., the 
seeker horizontal L.O.S. rate, has a larger natural oscillating frequency (ringing) when the 
value of skal is increased. Also, the more the value of skal is increased the less the 
system is damped. On the other hand, when the value of skal is decreased, the seeker 
L.O.S. rate has few or no oscillations in the stabilization period and the system becomes 


overdamped. 





When the value of ska2 is increased, one of the system poles becomes 
further from the vertical axis and, therefore, depending of the value of skal, the system 
damping is increased. When the ska2 is decreased, the system poles are closer to the 
vertical axis and the system becomes less damped. That is, more time is needed for the 
antenna to stabilize in a position that reduces the error to zero. 

From the explanation about the values of skaZ and ska2, it can be 
concluded that the variation of skal affects the oscillation frequency that securs and ska2 
affects the damping during that stabilization period. These results can be extended to the 
skvI (seeker forward gain) and skv2 (seeker feedback gain) parameters for the seeker 
vertical L.O3S.. 

The next step 1s to compare our theoretical results from the root, locus | 
study with results obtained from the simulation generated by the ASCM Digital model. 
In Figure 2.8, the missile trajectory has more oscillations when skaI=4 than aliei 
skal=0.1, thus confirming our expectations about the performance of the Seeker Head 
Azimuth Dynamics block in Figure 2.4. In Figure 2.9, it is proven that the larger the ska2 
value is, the less the system response is damped. Thus, the seeker will take longer to 
stabilize at the correct L.O.S.. All these runs were made using the default values for all 
the parameters (see Table 4.1), except for the values of skal and ska2. These runs also 
used a COSRO seeker (with seeker noise) with Gaussian shaped antenna beam (see sub- 
sub-section I.c). These can be extended for the vertical channel by only changing the 
name of variables, skvi (for forward gain) and skv2 (for feedback gain). The mussile’s 
performance can be observed in Figures 2.10 and 2.11. 
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Our last step is to observe how the changing seeker parameters affect the 
miss distance. The miss distance (MD) is the point of closest approach between missile 
and target. Figure 2.12 shows the MD for the skaJ variation as a function of the time-to- 
go (time before the missile hits the target). In the model, time-to-go (#g) is also a 
variable and, when it is reached, a Nulka decoy, (electronic attack (EA) against sea- 
skimming missiles) is launched. Note from Figure 2.12 that until #g is equal to 12 
seconds, the miss distance is higher for the skaZ values 0.1 and 4. The missile system 
with the overdamped seeker, skal = 0.1, responds faster than the underdamped seeker 
skal=4 when the Nulka is launched: The miss distance is bigger for the overdamped 
seeker because it more rapidly generates the required rates to reposition the missile 
towards the Nulka position while the underdamped seeker is still oscillating to reposition 
the missile to the previous Nulka position. After 12 seconds, the default value skaI=0.25 
gets a larger miss distance value than the other skal values because it allows the missile 
to have more maneuvering time to reposition the missile while the target is escaping 
before the simulation ends. In Figure 2.13, the MD effects of varying ska2 are presented. 
In Figures 2.14 and 2.15, the MD effects of varying skul and sku2 (vertical lial are 


observed. 
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Figure 2.8. Missile Trajectory Effects due to the skal Variation 
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Figure 2.9. Missile Trajectory Effects due to the ska2 Variation 
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Figure 2.10. Missile Trajectory Effects due to the skv/ Variation 
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Figure 2.11. Missile Trajectory Effects due to the skv2 Variation 
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Figure 2.12. Miss Distance Effects Due to skal Parameter Variation 
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Figure 2.13. Miss Distance Effects due to ska2 Parameter Variation 
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Figure 2.14. Miss Distance Effects due to skvZ Parameter Variation 
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Figure 2.15. Miss Distance Effects due to skv2 Parameter Variation 
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b. Seeker Description 

The Seeker Dynamics block shown in Figure 2.4 receives its inputs, 
H.L.O.8.(¢) and V.L.O.S.(@ ) from the ASCM Digital model. These inputs have a 
random noise added by a Noise Generator block. After the addition of noise, the 
H.L.O.S. and V.L.O.S. are processed by the Seeker Head in order to calculate the new 
seeker dish position. When the seeker dish reaches its final position, the errors in both 
horizontal and vertical channels are minimized. The Seeker Head Azimuth and Elevation 
Channels are second order linear systems. 

The calculated position of the antenna is fed back through a field-of-view 


saturation block whose limit values are set by the variables sekhlim (+ 15°) for the 


horizontal channel and sekvlim (+ 15°) for the vertical channel. The system outputs to 


the AutoPilot are the seeker horizontal L.O.S. rate (d) and the seeker vertical L.O.S. rate 


(8). 

c. Noise Definitions 

The noise concepts for this model as well as how the noise value is 
calculated from the selected seeker parameters for the horizontal and vertical channels, 
are discussed here and in the next sub-sub-section. 


In the missile and captive-carry model, two basic types of seekers are 


used. The first is the conical scan on receive only seeker (COSRO!) and the second is a 


1 A COSRO seeker [Ref. 2] is defined as “An antenna...with a radiant element which is 


caused to move in a small circular orbit about the focus of the antenna with or without 
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monopulse seeker. In Table 2.1 the estimated seeker parameters for the two seeker types 
are introduced [Ref. 4]. Table 2.1 also presents the seeker model variables and their 
default values for our noise calculations. The signal-to-noise ratio for a single pulse 


(S /N) ,, as a function of the distance between the seeker and the target is 


(S/N). = P,Go ma bg : 
”" (42) R*(KIBF ) (13) 


where, 


P p = peak power 


G = antenna gain, same gain for transmission and reception 

o = target radar cross section 

a = attenuation coefficient 

R = distance between missile and target — 

A = | wavelength 

k = Boltzman’s constant = 1.380658 x 10% Joules K" 
T= receiver temperature in Kelvin 

KT = 4.14x 107! Watts / Hz at 300 K 


B = receiver noise bandwidth 


change of polarization. The radiation pattern is in the form of a beam that traces out a 
cone centered on the reflector axis.” 


2 A monopulse seeker [Ref. 3] is defined as “(...)A type of tracking radar that permits the 
extracting of tracking error information from each received pulse and offers a reduction in 
tracking errors as compared to a conical-scan system of similar power and size.” 
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F = noise figure? 
With Eq.(13) being presented, the factors that affect the precision of the angular 
measurement for a COSRO and monopulse seeker can be evaluated. For the COSRO 
seeker, two major factors affect the seeker angular precision: the error caused by thermal 
noise over n integrated pulses by the servo loop and the scintillation error. The error 
caused by thermal noise over 7 integrated pulses by the servo loop in each coordinate 


(azimuth and elevation) is given by the formula below from [Ref. 6] 


Oo, = O 3 ap Vly (14) 
© k AMSIN), 7 


where, 
re = cross over loss due to the beam squint* 
k, = conical scan error slope 


(S/N),, = single pulse signal-to-noise ratio 
n = number of pulses integrated 


O55 = half power beam width 


3 In [Ref. 5], noise figure is defined as “A figure of merit...given by the ratio of the 
signal-to-noise ratio at the input, S,/N, divided by the signal-to-noise at the output, S,/N,. 


4 Crossover loss due to beam squint is a reduction of the gain due to the target being 
tracked from the beam peak. 
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COSRO | Monopulse Variable Names 
c —- COSRO 
m - monopulse 
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0 
Frequency, f (GHz) freqc | freqm 
Antenna gain, G (dB) [= | = | antgainc / antgainm 


Half Power Beam Width, 4.5 HPc / Hpm 
Osan (°) 
Noise Bandwidth, B noibwe | noibwm 


(MHz) 


Noise Figure, F (dB) noifige | noifigm 


Range resolution 100 100 rre/rrm 
Number of integrated 100 1 numpulc / numpulm 


00 
3000 


Target radar cross 3000 crossc / crossm 
section, o (m” ) io 7 3 
Attenuation Coefficient, {| 0.055 0.055 alphac / alpham 
eee Rel ee eee 


Table 2.1. Estimated Seeker Parameters (After [Ref. 5]) 




































Figure 16 shows k, and L, as a function of the normalized squint (offset) angle, 0, /0;,.. 


The scintillation error, 1.e., the reduction of the gain because the target is 


tracked off the beam peak, is given by [Ref. 6] 
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Ks2. 
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Figure 2.16. Normalized Offset Angle [Ref. 6, p. 389] 
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(15) 





B, = servo bandwidth 


nutation frequency 


| 


envelope correlation time 


= 
| 


The total error in the precision of the angular measurement for a conical scan seeker is 
found by adding Eqs. (14) and (15). The error in the angular measurements, 


O0@ (vertical) and 6¢ (azimuth), is assumed to be Gaussian distributed and given by 


2 

1 ms Gea 
2 | of+e 
e st+o% 


———EE== 16 
V2n(o5+o;) - om 


where 6,p,,, is the current L.O.S. within the simulation, and o, is a function of the 


60 = 6¢ = 


(S/N),. 
For the monopulse seeker, the precision of the angular measurement in a 


thermal noise environment is given by 


Ory 


09. =——=—=—=——= 
MP knYASIN) 2 li 


where k,, is the difference slope and n is the number of pulses being integrated. The 


value of k,, can be found from the graph shown in Figure 2.17 as a function of the first 
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side lobe ratio. For a first side lobe ratio equal to 24 dB (Table 2.1) the value of k, is 


approximately 1.9. The beam shape of the antenna is assumed to be Gaussian. 


Triangular 
cos 
~~ —— Taylor 


oS” Circular aperture 


bes Triangular aperture 
pail — oe OI, 


First sidelobe ratio, G,, (db) 





Figure 2.17. Difference Slope Versus Sidelobe Level [Ref. 6, p. 403] 


The error in the angular measurement, 6, or 6,, is assumed to be Gaussian distributed 


and given by 
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where @,,,, 1s the current L.O.S. within the simulation and O,, is a function of the 
(S/N),,. Eqs. 13, 14, 15, 16, 17 and 18 as well as the values in Table 2.1 are used for 


the noise calculation in the Noise Generator block (noise_error.m, Appendix C). — 

d. Noise Generator 

The Noise Generator block in Figure 2.18 1s the Seeker By aanies sub- 
block responsible for generating the noise to be added to the horizontal and vertical 
L.OS.. It receives as inputs the vector current, the distance between the threat (missile 
or captive-carry) ae the selected target or the Nulka decoy (function of the tg), and the 
general switches seltrac and beam. The vector current introduces the 25 values related 
to the variables established in Table 2.1 for the COSRO and monopulse seekers. Those 
values are stored in the initialization structure I and their values are assigned to the vector 
current as a function of the simulation number selected in the GUI (Graphical User 
Interface) Menu. The variable Rit sends the position differences in X, Y and Z directions 


between the threat and the target from the ASCM Digital model. 
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Noise Generator 


Noise data 


current(23:47} 


noise_error(u) 
Function calculates 
noise to be added to 
pas Memory ber & V.L.O.S 
ASCM Digital Model MATLAB 
block Function 
Variable 
O-No noise: 1- Noise 


0-COSRO; 1-Monopulse > ~S 


Defined by initial.m 


. Defined by initial.m Noise SelectionNoise 


no noise = 0 


No noise -4 


ose Re = 


0 -Gaussian;1- Sinc 
Defined by initial.m 


SUMMARY: 
BLOCK: Noise Generator 
SUB-BLOCK(s): None. 


INPUT(s): Vector current. It introduces the following parameters: 
For a COSRO Seeker - ppc, fregc, antgainc, HPc, noibwe, rrc, 
numpulc, nosangc, envc, nutfreqc, serbwe, crossc, alphac; 
For a monopulse Seeker - ppm, freqm, antgainm, HPm, noibwm, 
rrm, fsirm, crossm, alpham; 
Rtt - distance between the threat and the selected target 
seltrac - general switch that allows selection between the COSRO or 
monopulse seeker, 
beam — general switch that allows selection between Gaussian or sinc 
beam shape for the COSRO seeker, 
noise — general switch that enables or not the noise calculation 
results out of the Noise Generator block. 


OUTPUT(s): Vector 2x1 [ 6¢; 60 | introduces random noise to the horizontal 
and vertical L.O.S in the block Seeker Dynamics. 


AVAILABLE FUNCTION(s): noise_error.m (See Appendix C) 





Figure 2.18. Noise Generator Model Block 
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The general switch seltrac allows selecting between the type of seeker 
available in the model (COSRO seeker or monopulse seeker). The default seeker was 
chosen to be the COSRO seeker. When the COSRO seeker is selected, the value of 
seltrac is set to zero and when the monopulse seeker is selected its value goes to one. 
The general switch beam allows selection between the Gaussian (default, beam = 0)or the 
sinc function beam shape (beam = 1). 

The above values are combined in one matrix (30,1) by a Simulink© 
multiplexer and the resultant vector is introduced in the function noise_error.m shown in 
Appendix C. Depending on the value of noise, the results from the Noise Generator 
block are sent (noise = 1) or not (noise = 0) to the Seeker Dynamics block to be added to 
the horizontal and vertical L.O:S.. 

The noise_error.m calculates the distance between the threat and the 
target, which is the range R in Eq. (13). As a second step, it assigns the parameter values 
for the COSRO and monopulse seeker to auxiliary variables for further calculations of the 
error in the precision of the angular measurements. The next step is to calculate the 
signal (power) received by the seeker with the parameters of the chosen seeker (defined 
by the value of seltrac). After that, the noise is calculated and finally the (S/ N),, for a 
single pulse is calculated. 

If the selected seeker is COSRO, a MATLAB®© function (polyfit) is used 


to extract the values of k, shown in Figure 2.16 in order to calculate Eqs. 14 and 15. The 


values of k, depend on which seeker is used (defined by the variable beam). For the. 
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monopulse seeker, the same MATLABO© function.is used to get the value of k,, used in 
Eq. 17 from the curves presented in Figure 2.17. 

Eqs. 14 and 15 are used to get the standard deviations due to both thermal 
and scintillation errors for the COSRO seeker. For the monopulse seeker, Eq. 17 is used 
to calculate the standard deviation due to the thermal noise. The errors of the angular 
measurement have a Gaussian distribution. The mean is zero and the standard deviations 
given by Eqs. 14 and 15 or 17. 1.e., 

error = Normal (Ozp177, Gg )- (19) 
Therefore, horizontal and vertical errors from a normal distribution are generated as 
shown above for each measured angle. These errors, after calculated, are added to the 
values of g and @ in the Seeker Dynamics block, causing the seeker to behave 
statistically as a real system. 


2. Autopilot 


The Autopilot is the block responsible for filtering the horizontal and vertical 
accelerations that are used in the missile dynamics to calculate the new missile position. 
Before describing the Autopilot block presented in Figure 2.19, an analysis of how the 
model parameters in this block affect the missile performance is required. 

a. Autopilot Dynamics Analysis 
For the Autopilot dynamic analysis, this study will concentrate on the 
horizontal channel, knowing that the results can be extended to the vertical channel as 


well. The model variables in this block are tal forward gain and ta2 feedback gain for 
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the Commanded Horizontal Acceleration. For Commanded Vertical Acceleration the 
variables are tb forward gain and tb2 feedback gain for the vertical channel. 
A block diagram of the horizontal channel is shown in Figure 2.20 from 


which the closed loop transfer function is obtained: 


A, Man (20) 


A, s+ (Yo) 


This is a first order system with one pole at (- Yo) and a gain of (Va ). Using the 


default values tal=ta2=0.5, the single pole is at —2 and the gain equals 2. The graph 
shown in Figure 2.21 shows the pole-zero diagram for the default values. The next step is 
to see what happens when the values of fal and fa2 are varied. Making the root locus 
shown in Figure 2.22 from the open-loop transfer function, when the system gain value 
goes to infinity, the single pole goes toward the imaginary axis, but, on the other hand, 
when its value goes to zero, the system pole goes to - 00. 


The root locus analysis and Figure 2.20 shows that the closed loop system 


output (A, ) is delayed from the system input (Ai) by an amount (1/fta2). The larger the 
ta2 value the smaller the delay of the output response to the system input. The smaller 
the ta2 value the larger the delay until the system output reaches the value of the een 
input. The fal value can be understood as a system gain. The larger the tal value the 
smaller the system amplification and the smaller the taZ value, the higher the system 


amplification. Thus the fa2 value affects the time in which the commanded horizontal 
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acceleration will be sent to the missile dynamics. If it takes a long time (ta2 small), the 
necessary acceleration to generate the missile position in the Missile/Captive-Carry 
Dynamics block may not be enough to reposition the missile in the correct path. On the 
other hand, a large value of ta2 makes the missile oscillate when trying to track each 
slight variation in the horizontal L.O.S. rate. A large tal value has a tendency to reduce 
the amplitude of the horizontal L.OS. rate, generating, as expected, a commanded 
horizontal acceleration output in a amplitude lower than the one requested to reposition 
correctly the missile toward the target, and thus undercorrecting it. For small value of tal 
the inputs to the missile ivanmies are larger than necessary and thus causing an 
overcorrection in the missile position. The above results are easily extended to the 
vertical channel as well. 

Finally, the analysis above can be verified in the missile trajectories when 
tal and ta2 are changed. Figure 2.23 shows the effects of changing the tal value to 0.25 
and comparing it with the default value (0.5), and also shows the same comparison when 
the fal value is changed to 4. Figure 2.24 shows the same comparison except that the 
variable is ta2. Figures 2.25 and 2.26 make the same comparison for the vertical channel, 
but the variables being wsiicaal are tbI and tb2. In the vertical channel the results are 


more pronounced. 
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AutoPilot 


Horizontal 
LOS Rate Input Commanded 
Horizontal 
Acceleration 
Out 


Vertical 
LOS Rate Input Commanded 
Vertical 
Acceleration 


Missile/Captive Carry Velocity 
Magnitude in 


SUMMARY: 


BLOCK: AutoPilot 


SUB-BLOCK(s): None. 


INPUT(s): Horizontal and Vertical L.O.S. from Seeker Dynamics block, 
Missile/Captive Carry Velocity Magnitude from block Missile /Captive-Carry 
Dynamics. 


OUTPUT(s): Commanded Horizontal and Vertical Acceleration to the Missile/Captive-Carry 
Dynamics block 


AVAILABLE FUNCTION(s): None. 





Figure 2.19. AutoPilot Model Block 
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Figure 2.20. Block Diagram of the Commanded Horizontal Acceleration 
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Figure 2.21. Pole-zero Diagram of the Commanded Horizontal Acceleration 
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Figure 2.22. Horizontal Commanded Acceleration Root Locus 
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Figure 2.23. Missile Trajectory Effects Due to tal Variation 
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Figure 2.24. Missile Trajectory Effects Due to ta2 Variation 
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Figure 2.25. Missile Trajectory Effects Due to tb1 Variation 
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Figure 2.26. Missile Trajectory Effects Due to tb2 Variation 
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b. AutoPilot Description 
The AutoPilot block is a 3 input block (Figure 2.19). It receives the 
horizontal and vertical rates from the Missile/Captive-Carry model and transforms them 
into accelerations by multiplying the angular rates (rad/sec) with the missile/captive-carry 
magnitude velocity (ft/sec). The results are accelerations in the horizontal and vertical 
channels that are sent to the Missile Dynamics. As a last comment about this block, it 
can be noted that, for both channels, there are delays between the acceleration rate 
generated by the missile seeker and the missile dynamic response. 
3. Missile/Captive-Carry Dynamics 
The Missile/Captive-Carry Dynamics block shown in Figure 2.27 is the system 
responsible for generating the threat dynamics (position, velocity magnitude, yaw and 
pitch) to the ASCM Digital model. The system is composed of three blocks: the Missile 
Dynamics, the Captive-Carry Dynamics and the Switch Missile/Captive-Carry. The 
system input is the commanded horizontal and vertical accelerations, but these are only 
used by the Missile Dynamics sub-block. There are three Simulink© GOTOs that send 
the selected threat position and magnitude velocity information to the TYG and Miss- 


Distance block. 
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Missite/Captive-Carry Dynamics 


NOTE 1: Goto A (Missile/Captive-Carry X,Y Pos) 


Horizontal 
Switch Missile/Captive-Camy ee oem to the block 


Missile/Captive-Carry X,Y Pos-Vector 
Out 


i GotdA(NOTE 1) 
Missile 8 NOTE 2: Goto B (Missile/Captive-Carry Altitude) 
i Dynamic Data G mee oe to the block 
¢ Goto B(NOTE 2) 
| frag cone ee 


Altitude 
Goto ¥mag{NOTE 3) Out 


Missile/Captive-Carry Velocity Magnitude 
Out 


Captive-Carry 


) Dynamic Data @ 
( Missile/Captive-Carry Yaw 
Out 


arenas Pitch 


NOTE 4: Dynamic data on 
are: X,Y,Z position, 

j NOTE 3: Goto Vmag (Missile/Captive-Carry Velocity 
Magnitude) send information to the block TTG& MD and Autopilot 


Yaw and Pitch 


SUMMARY: 


BLOCK: Missile/Captive-Carry Dynamics 


SUB_BLOCK: None. 
INPUT(s): Horizontal and Vertical Accelerations from the AutoPilot Block. 


OUTPUT(s): X, Y, Z threat (missile or captive-carry) position, threat velocity magnitude, 
Threat Yaw and Pitch. 


AVAILABLE FUNCTION(s): None. 





Figure 2.27. Missile/Captive-Carry Dynamics Block 
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The magnitude velocity is also sent to the AutoPilot block. 

a. Missile Dynamics Analysis and Description 

The Missile Dynamics model in Figure 2.28 takes the accelerations from 
the AutoPilot and calculates the next position of the missile. The conversion is 
accomplished using three sub-blocks: X-Y Movement, Velocity Change and Z- 
Movement. The three sub-blocks also calculate the pitch and yaw angles and the new 
missile velocity magnitude. Due to the inter-relationship between the. three sub-blocks, 
the study of this block will be a little different compared with the previous ones. Here the 
model is described and an analysis of the effects of the missile dynamics variables tm 
(acceleration delay for X_Y movement), t#my (acceleration delay for Z movement) and tv 
(velocity change delay) in the missile trajectory are carried out. 

The Missile Dynamics-Velocity Change sub-block is shown in Figure 
2.29. This sub-block receives four inputs: the X, Y and Z velocity components from the 
X-Y and Z Movement sub-blocks, respectively, and the pitch information also from the Z 
Movement sub-block. The three velocity components are combined in a vector by a 
multiplexer and from there the velocity magnitude is obtained. The velocity magnitude is 
further adjusted by Changed Velocity Magnitude sub-block taking into account the 


missile pitch information as 


vel = 1322 —( (pitch-0.01)x 575) (21) 
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Missile Dynamics 


X.Y Velocity Component 


Missile X-Y Pos-Vector Out 
> eels 
MM om ‘Som 


Missile 
Altitude Out 


Missile 
Dynamics Data 
Out 


SUMMARY: 
BLOCK: Missile Dynamics 
SUB-BLOCKS: X-Y Movement 


Velocity Change 
Z Movement 


INPUT(s): Horizontal and Vertical Acceleration from the AutoPilot block. 


OUTPUT(s): Missile dynamic data (position, velocity magnitude, yaw, and pitch). 


AVAILABLE FUNCTION(s): None. 





Figure 2.28. Missile Dynamics Block 
47 








where the value 1322 is the missile speed in ft/sec. The negative component of Eq. 21 is 
a correction factor due to pitch induced drag. 

The updated velocity magnitude 1s sent to the Missile Dynamics block and 
to the Velocity Change Delay sub-block auiseile inertia). After the delay, the fractional 
velocity is calculated by dividing the updated velocity due to the pitch. The fractional 
velocity change is sampled and delayed and represents the delay between the velocity 
calculation for each coordinate and its effective use by the missile components 
responsible for its repositioning. The Velocity Change Delay block diagram is shown in 
Figure 2.30 and has a forward and feedback gain. The closed-loop transfer function is a 
first order system with one pole at —tv, and using the default value of tv=0.5, the pole is at 
—0.5. The larger is the value of tv, the larger the missile inertia becomes. Figure 2.31 
shows the missile trajectory for #=0.25, 4.0 and 0.5 (default). 

The second sub-block, the X-Y Movement sub-block, has two inputs and 
is shown in Figure 2.32. One is the fraction velocity generated in the block Velocity 
Change and the other is the er acceleration from the AutoPilot block. These two 
inputs generate the missile X and Y velocity components, the missile X-Y position and 


the missile yaw. 
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SUMMARY : 


BLOCK : Missile Dynamics — Velocity Change 


SUB-BLOCK(s): Velocity Change Delay 


INPUT(s): X-Velocity, Y-Velocity from block X-Y Movement, 
Z- Velocity ,and 
Delayed pitch from block Z — Movement. 


OUTPUTQ(s): Fractional Velocity to the blocks X-Y Movement and Z- Movement, and 
Velocity Magnitude to the block Missile Dynamics. 


AVAILABLE FUNCTION(s): None. 





Figure 2.29. Velocity Change Sub-Block 
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Velocity Change Delay 


SUMMARY: 


BLOCK: Velocity Change Delay 


SUB-BLOCK(s):None 


INPUT(s): Changed magnitude velocity from block 
Velocity Change. 


OUTPUT(s): Velocity delayed 


AVAILABLE FUNCTION(s): None. 





Figure 2.30. Velocity Change Delay Sub-Block 
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Figure 2.31. Missile Trajectory Effects Due to tv Variation 
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Missile Dynamics 
X-Y Movement 


Fractional 
Velocity Acceleration delay due to servos affecting fins and rudders. 
m Also, their interaction with the air flow to 
produce the accelerations is modeied 


in(uft 


a 


Velocity Vector 
Angle 


X-¥ Vel 
Component 
out 


Missile Yaw 
Out 


SUMMARY : 
BLOCK: Missile Dynamics - X-Y Movement 
INPUT(s): Fractional Velocity from block Velocity Change, 


Horizontal Acceleration from Missile Dynamics block. 


OUTPUT(s): X- Velocity, Y- Velocity to the block Velocity Change, 
X-Y Velocity component to the block Z-Movement, 
Missile X-Y position and missile yaw to the block Missile Dynamics. 


AVAILABLE FUNCTION(s): None. 





Figure 2.32. Missile Dynamics X-Y Movement 
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The horizontal acceleration is introduced in the block and passed by the 
Acceleration limiter block that limits the received horizontal acceleration between + 130 
ft/sec’ and prevents the model from receiving accelerations not possible in the real world. 
The horizontal acceleration is then decomposed into its X and Y components by 
multiplying it with the sine and cosine of the current yaw. Both acceleration components 
are delayed by a first order system whose gain is 1/tm and its pole is at —1/tm. These 
delays are due to the servos affecting the fins and rudders and also the interaction 
between fins and rudders with the airflow. 

After the acceleration components being delayed, they are integrated to 
generate the missile X and Y velocity components used in the Velocity Change block. 
They are then multiplied by the fractional velocity and thus generate the fractional 
velocity in those directions and give the velocity increments required to reposition the 
missile towards the target. These increments are used in two ways. The first is to 
integrate them into a vector to get the _ missile X-Y position that is a to the Missile 
Dynamics block. The second is to combine them in a 2x1 vector. From that vector, the 
angle between them is obtained, which is the “iiscile yaw, and the vector magnitude is the 
missile X-Y velocity magnitude component used in the Z-movement block. The 
calculated yaw is used as the output to the Missile Dynamics block and to get the 
acceleration components in the X-Y direction. The effects of tm in the missile trajectory 
can be understood without its root locus due to the similarities between tm and the 
AutoPilot delays. The larger the tm value the less the servo delays. The smaller the tm 
value the larger the delay. The same conclusion can be extended to the delay tmyv in the Z 
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Movement sub-block. Figure 2.33 shows the effects in the missile trajectory using #m=1, 
8 and 2(default). 

The Z Movement or Altitude of the Missile Flight Simulation sub-block 
receives three inputs: the vertical acceleration from the AutoPilot block, the fractional 
velocity from the Velocity Change sub-block and the X-Y velocity component from the 
X-Y Movement block. The vertical acceleration passes through a acceleration limiter as 
described before and, after that, it has its value multiplied by the cosine of the current 
pitch, which gives the acceleration value in the Z direction. The acceleration in the Z 
direction is delayed due to servos by a value 1/tmyv. The delayed acceleration is then 
integrated and generates the velocity Z component. The velocity Z component is 
multiplied by the fractional velocity calculated in the Velocity Change sub-block giving 
the adjusted velocity in the Z direction. 

The adjusted velocity is integrated again and the missile altitude is 
obtained. The adjusted velocity gives the Z velocity component which, combined with 
the X-Y velocity component in a vector by the Simulink© multiplexer, also gives the 
‘missile current pitch calculated from the angle between them. The pitch angle is used to 
get the vertical acceleration component in the Z direction and, after being delayed, it is 
sent to the Missile Dynamics block and to the Velocity Change sub-block. The effects of 
tmv in the missile trajectory shown in Figure 2.34 are the same effects of t#m for the X-Y 
direction. The larger the tmy value the less the delay, the smaller the tv value the larger 


the missile delay in the Z direction. 
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Figure 2.33. Missile Trajectory Effects due to tm Variation 
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Figure 2.34. Missile Trajectory Effects due to mv Variation 
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b. Switch Missile/Captive-Carry 

The Switch Missile/Captive-Carry block is shown in Figure 2.35. This 
block selects what threat configuration (missile or captive-carry) is available to the 
ASCM Digital model block. The dynamics data input are the threat position, the velocity 
magnitude of the platform and the yaw and pitch angles assumed by the iain during 
its trajectory toward the target. 

The input missile or captive-carry dynamics is switched by a threshold 
(carry) that is defined in the initialization code intial.m. If the value of carry is one, the 
selected threat is the missile. If the carry value is zero, the simulation is run with the 
captive-carry configuration. 

The transmission of dynamics data to the Missile/Captive-Carry Dynamics 
block is straightforward for the threat velocity magnitude, yaw and pitch information. 
The threat position information is decomposed in the XY and Z position components to 
| fit the format required by the Missile/Captive-Carry Dynamics and ASCM Digital Model 
blocks. Before sending the X-Y threat position, it is decomposed again in order to allow 
this block to send the selected threat position components to the MATLAB workspace 
using the Simulink© scopes mxpos, mypos and mzpos that generate variables with the 


same name in the workspace. 
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SUMMARY: 
BLOCK: Switch Missile/Captive-Carry 


SUB-BLOCK(s): None. 


INPUT(s): Missile dynamic data (position, velocity magnitude, yaw, and pitch) and 

| Captive-Carry dynamic data (position, velocity magnitude, yaw, and pitch) 
from the block Missile / Captive-Carry Dynamics. 
Switch carry allows selection between the dynamics outputs of the missile 
or the captive- carry. 


OUTPUT(s): Selected threat (missile or captive-carry dynamic data -position, velocity 
magnitude, yaw, and pitch). 


AVAILABLE FUNCTION(s): None. 





Figure 2.35. Switch Missile/Captive-Carry Dynamics Block 
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4. Time_to_Go (I[TG) and Miss_Distance 

The Time_to Go (TTG) and Miss Distance block is shown in Figure 2.36 and 
performs several important tasks during a simulation. The most important is to stop the 
simulation when the missile hits the target or the captive-carry aircraft crosses over the 
target. The other tasks are to calculate the distance between the threat and target, and to 
send this information to the MATLAB®© workspace for the miss distance calculation, and 
to also generate an internal parameter that warns when the time-to-go is equal to or less 
than the pre-set value defined in the initial.m code through the variable ffg. 

The TTG and Miss_ Distance block receives as inputs the X-Y and Z coordinates 
of the threat and the threat velocity magnitude from the Missile/Captive-Carry Dynamics 
block, and the selected target from the Target Generator block. The threat and target 
positions are received in the X-Y and Z position channels (horizontal and vertical 
channels, respectively). In both channels, the missile position is always subtracted from 
| the target position because the former is smaller than the later in the horizontal plane and 
thus generates initially a ville position difference in the horizontal channel and a 
negative position difference in the vertical channel. 

The horizontal position difference takes two different paths. In the first path, the 
horizontal position difference is separated in its X and Y components. The X position 
difference is introduced to the Simulink© block sign to detect when the X position 
difference becomes negative thus signifying that the target was already hit or the captive- 
carry aircraft is crossing over. This signal variation of the X position difference is 
compared with a threshold, equal to zero (logical switch). Before the missile reaches the 
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target, the X position difference is always positive which makes the sign block send a 
value of one to the logical switch. The logical switch compares that value with the 
threshold and allows the constant value of one in port one to be released to the logical 
port “NOT”. The logical port “NOT” transforms the unity value in zero, which is sent to 
the Simulink stop block that permits the simulation to continue. When the missile hits or 
the captive-carry aircraft crosses over the target, the X position the difference has a 
negative value and the sign block sends a negative unity value to the logical switch that 
compares it with the threshold value and releases the zero value to port 3. The “NOT” 
function transforms the value from one to zero to stop the simulation. In the second path, 
the X-Y position differences are combined in a 2x1 vector with the Z position difference. 
The difference vector is introduced to a function that calculates the magnitude of the | 
vector (range). 

The range value also takes two paths. One goes to the section that sends its values 
to the MATLAB workspace through the variable R for further and precise miss distance 
calculation and also to the block ASCM/Captive-Carry model in order to display the 
approximate miss distance at the end of the simulation. The second path divides each R 
value by the threat velocity magnitude from the Missile/Captive-Carry Dynamics block 
and, to give the remaining time before the missile hits the target or the captive-carry 
aircraft crosses over the target. This value is compared with fg by the relation operator 
and when its value is less than the time-to-go selected for the simulation, the relation 
operator sends a positive unity value to the ASCM/Captive-Carry model, which is called 
the internal parameter flag. 
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The internal parameter flag in the ASCM/Captive-Carry model is used to mark 
the exact moment the target to launch the Nulka decoy. The Nulka Generator and the 


Switch target/Nulka blocks use the parameter flag. 
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SUMMARY: 
BLOCK: Time_to Go and Miss Distance 


SUB-BLOCK(s): None. 


INPUT(s): Selected target position 
Selected threat position and 
Threat velocity magnitude 


OUTPUTV(s): Signal stop that stops the simulation, 
Variable R (range) sends information to the Matlab 
Internal parameter flag 


AVAILABLE FUNCTION(s): None. 





Figure 2.36. Time_to_ Go (TTG) and Miss Distance Block 
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Il. GENERAL TARGET MODEL 


The General Target Model in Figure 3.1 is the block responsible for generating 
the target that is projected to the threat seeker. In the ASCM Digital Model, there are 
three types of targets. The first two targets represent a surface combatant. They are 
called Original Target and Ship. The last one is a Nulka decoy launched from one of the 
two surface combatants. The two surface combatants are generated in the Target 
Generator sub-block shown in Figure 3.2. The Nulka decoy is generated in the Nulka 
Generator block shown in Figure 3.3. 

The General Target model block also has the sub-block Switch Target/Nulka 
shown in Figure 3.4. It has the ability to receive the selected target (Original Target or 
Ship) and the Nulka positions and to select the one to be projected to the threat seeker in 
the ASCM Digital Model. The parameter used for this decision is a function of the 
internal parameter flag generated in the TTG and Miss_Distance block. 

A. TARGET GENERATOR 

The Original Target and Ship sub-sub-blocks within the Target Generator sub- 
block are used to generate the type of target desired for the simulation. This decision is a 
function of the variable swtsh, defined in the initialization code before running a 
simulation. In order to avoid confusion, the Original Target will be called the first 
configuration and the Ship Target will be called the second configuration. 

The first configuration is a ship in course 000° (assuming the Y axis as the true 
North) at a speed of 12 knots at a distance 120,000 feet from the inertial origin. This first 


configuration is called Original Target because it was the first target developed for the 
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General Target Model 
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Switch Target/Nulka Generator 


SUMMARY: 


BLOCK: General Target Model 


SUB-BLOCK(s): Target Generator 
Nulka Generator 
Switch Target/Nulka 
INPUT(s): None. 
OUTPUT(s): Selected threat position to the ASCM Digital Model. 


AVAILABLE FUNCTION(s): None. 





Figure 3.1. General Target Model 


64 








Target Generator 


NOTE1: "Gotos" D(target x-pos),E(ttarget y-pos) 
send selected target information to 
the TTG & MD Block 


= a Be oor 
Goto E 7 


_ (NOTE 1) ged ie Libis 
a position information 
Target Z position of the selected target to the 


Original Target 2 Target Nulka Generator Block 


Out 
O= Ship 1= Original Target 


Switch Original rie / Ship 
Defined in initialLm Target X,Y position @ 


SN 


NOTE 2:Scopes tpos,typos.tzpos send 
position information to the Matlab 
workspace to plot target performance 


BLOCK: Target Generator 


SUB-BLOCK(s): Original Target 
Ship 

INPUT(s): swtsh (switch-to-ship) —general switch that allows selection between the 
the Original Target (heading 000° at 12 knots) 
or Ship (heading 000° at 10 knots). 


OUTPUT(s): Three Simulink© GOTOs are used to send information to other blocks: 
3 -GOTOs D and E send the selected target position to 
the “Time_to Go and Miss Distance” block. 
GOTO Rs send position information to the Nulka Generator block. 
Also, the selected target information is sent to the General Target Model. 


AVAILABLE FUNCTION(s): None. 





Figure 3.2. Target Generator Sub-Block 
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SUMMARY: 


BLOCK: Nulka Generator 


SUB-BLOCK(s): Nulka Enabler 


INPUT(s): FROM Rss (selected target position from Target Generator block), 
Ship velocity 20 ft/sec or (50/3) ft/sec, 
Nulka velocity, 


FROM f lag internal parameter, received from the block Time to Go and 
_Miss_Distance, 
Current simulation time 


OUTPUTV(s): Nulka position to the General Target Generator block. 


AVAILABLE FUNCTION(s): nulka.m (See Appendix D). 





Figure 3.3. Nulka Generator Sub-Block 
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SUMMARY: 

BLOCK: Switch Target/Nulka 
SUB-BLOCK(s): None. 
INPUT(s): Selected target position 


Nulka position 
Internal parameter flag-from the TTG and Miss_Distance block 


OUTPUT(s): The general target position to the ASCM Digital Model. 


AVAILABLE FUNCTION(s): None. 





Figure 3.4. Switch Target/Nulka Sub-Block 
ASCM Digital model before improvements were made. The simulations run for this 
thesis all were assumed to have the Original Target as the primary target due to its 


tactical position with respect to the incoming missile. 
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The second configuration is a target moving in the X direction on a course 090° at 
a speed of 10 knots, at a distance of 90,000 feet from the inertial origin. It was 
implemented in order to offer the user an option to observe what the threat seeker 
responses are for these two types of targets. Figure 3.5 presents the two target profiles 
available. 

The Target Generator sub-block in Figure 3.2 generates the X, Y and Z 
coordinates of the two types of target configurations (Original Target and Ship), and 
introduces them to two switches, one for the Z coordinate and the other for the X-Y 
coordinates. These switches have the threshold values equal to one and, depending on 
the variable swtsh value, (swtsh=1 for the Original Target and swtsh=0 for Ship) they 
allow the Original Target or Ship coordinates to pass to the Switch Target/Nulka sub- 
block. After one target is selected, which in our ease is always the Original Target, its 
position is sent by the scopes fxpos, typos and tzpos to the MATLAB© workspace to be 
stored in the structure store and also to be used for simulation graphing as necessary. 

There are two Simulink© GOTOs that send the selected target position to the 
TTG & MD block shown in Figure 3.2 in order to give that block the necessary target 
information to stop the simulation when the threat hits or crosses over the target on the 


sea surface. The selected target position is also important to the Nulka Generator block 
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Scenario 3-D Overview 


‘Missile 


Original Target 


Scenario 3-D OverView 


Missile. --”” 





(b) 


Figure 3.5. Target Profiles Available in the ASCM Digital Model: (a) Original 
Target and (b) Ship 
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in order to give an initial position to the Nulka rocket before launching. The GOTO Rs 
sends that information to the Nulka generator block. 

1. Original Target Generator 

The model presented in Figure 3.6 shows three distinct sources that generate the 
Original Target X, Y and Z coordinates. The Simulink© block that generates the Z 
coordinate to the Target Generator block sends constant values of zero which means that 
the target has no altitude. The X coordinate is also generated for a block that always 
sends a constant value for the target X coordinate re 120,000 feet (or 36.6 km) from 
the inertial origin. Finally, the Y coordinate is generated by a Simulink© ramp function 
whose slope is given as a function of the target velocity. For a target at 12 knots, the 
slope corresponds to 20 ft/sec. The resultant course is 000°. The X and Y coordinates 
are combined together by a Simulink© multiplexer block to be sent in a 2x1 vector 
format plus the Z coordinate to the Target Generator block. 

pa Ship Generator 

The Ship Generator block in Figure 3.7 has the same configuration as the Original 
Target except that the ramp Aineton generates the target position in the X direction with 
a siete of (50/3) ft/sec which represents a target at a speed of 10 knots. The Y and Z 
directions are set to zero causing no displacement in those directions. The resultant 
course is 090°. 
B. NULKA GENERATOR 

The Nulka Generator block shown in Figure 3.3 and is the model of an active 
expendable decoy system developed for ships to face multiple threats in short reaction 


times encountered in several operational areas, but particularly in littoral waters. 
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Original Target Generator 


Target Z position 


Constant 


Target X position 


120000 
onstan 


Target Y position 





Figure 3.6. Original Target Generator Model 

The system is composed basically for a fire control system, a launcher and the 
decoy itself as shown in Figure 3.8. The decoy consists of a maneuvering rocket and a 
microwave transponder payload used to seduce the threat in its final approach to the ship. 
The Nulka system allows for setting the decoy flight path and speed. The Nulka system 
accounts for the ship’s motion and the wind conditions. The Nulka rocket positions the 
transponder payload in the direction of the threat in order to maximize the decoy position 
for the missile seduction. The microwave payload generates sufficient effective radiated 
power (ERP) to seduce the missile by offering to the seeker a larger radar cross section 
than the ship radar cross section. Nulka, compared with chaff, has the advantage of being 
unaffected by the weather conditions and does not require any ship maneuvers. Also 


Nulka can afford 360° of azimuth coverage. 
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Ship Generator 


Target Z position 


aaa 
Constant3 Z out 


Target X position 


Target Y position 


Constant! 





Figure 3.7. Ship Generator Model 

In our model the path was set to be 45° from the horizontal plane and the speed 
was set to 100 ft/sec. The Nulka is launched perpendicular to the ship port side since the 
model’s missile threats always approach by the port side. In our ASCM Digital model, 
the Nulka decoy always seduces the threat seeker. 

1. Description 

The Nulka Generator block shown in Figure 3.3 basically has as inputs the 
selected awe! (ship) position from the Target Generator Block, the target velocity, the 
Nulka speed which is assumed to be 100 ft/sec in this model, the Simulink© fromFROM 
called flag (internal parameter, function of ffg) and the time of diileas The target 
velocity shown in Figure 3.3 has a constant value of 20 ft/sec that must be changed 
directly in the model for the value of 16.67 ft/sec if the Ship is the target selected. The 
time-to-go is the remaining time before the threat hits or crosses over the target 
depending on the type of simulation selected, and basically it defines how much time the 
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target has to launch the Nulka decoy to seduce the threat seeker. All those inputs are 
composed in a vector and introduced as inputs for the function nulka.m in Appendix D. 
This program calculates the Nulka position from the beginning of the simulation. It also 
calculates the exact moment of the Nulka launch as a function of the time-to-go and, after 
the launch, keeps it in a position relative to the selected target until the end of the 
simulation. 

The nulka.m code in Appendix D calculates the Nulka position. After calculating 
the position, the nulka.m men sends that information back to the Nulka Generator block 
where it is decomposed into the X, Y, Z coordinates and introduced into the Nulka 
Enabler block shown in Figure 3.9. The Nulka Enabler block sends the Nulka position 
(or not) to the General Target model depending on the value of the variable nlk. 

Z. Nulka.m code 

The nulka.m code was created to provide the Nulka position calculation from the 
beginning of the simulation. Initially, the Nulka position coincides with the ‘selected 
target (ship) position. The launching instant is dependent on the value of ttg (time-to- 
go). When the remaining time before the threat hits or crosses over the target equals the 
ttg value set in the initial.m code, the Nulka decoy is launched. The Nulka decoy is 
launched 45° above the sea surface. Its maximum altitude is set to be 400 feet and the 
Nulka must keep the relative position in relation to the target constant (port side in our 


case). 
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Figure 3.8. Nulka System Components (After [Ref. 8]) 


The initial.m (Appendix B) code starts calling the global variable po that was 
initialized in the initial.m code. The po variable is composed of five elements: the trigger 
time, the Nulka X, Y and Z position, and the launching time. In the initial.m code, all the 
po elements are equal to zero. When the simulation starts, the current selected target 
position 1s sent to the nulka.m (Appendix D) function that generates outputs with the 
same values indicating that, in the beginning of the simulation, the Nulka decoy is 
onboard. Besides the selected target position, the function also receives the ship velocity, 


which is 20 ft/sec in this thesis, the Nulka speed (100 ft/sec), the current value of the 
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internal parameter flag sent by the TTG and Miss Distance block (whose initial value is 
zero, and it changes to one when ffg is reached) and, finally, the current simulation time. 

During the simulation, the function continuously verifies if the value of flag has 
changed. If the answer is negative, the function output is the current selected target 
position. If the answer is positive, the trigger time is checked to see if it was already 
used. If not used, the function re-assigns the current target position and the current 
simulation time from the second to the fifth elements of po. The first po element has its 
value changed to one, which indicates that the trigger time was used. The trigger time 
ensures that the Nulka decoy is launched only once during a simulation. 

For position updating, the function calculates the time difference between the 
current simulation time and the value stored in po (5). The latter stores the simulation 
time when ffg is reached. The time difference, multiplied by the target velocity, 
generates the increments in the X, Y and Z directions. For the X direction increment, the 
time difference is multiplied by the target velocity and added to the Nulka initial position 
stored in po (2). For the Y-Z coordinates, the Nulka speed is decomposed in its Y and Z 
components, multiplied by the time difference and added to the Nulka initial Y (po (3)) 
and Z (po (4)) positions. These updated Nulka positions are the function output until the 
fixed operation altitude (400-ft) is reached. When this altitude is reached, only the X and 
the Y positions are updated until the end of the simulation. 

3. Nulka Enabler 

The Nulka Enabler block shown in Figure 3.9 has the function of allowing the 
presence of the Nulka decoy in the simulation or not. The key variable for this decision 
is nlk. If the nlk value is set to one by the initial.m code, the simulation has the Nulka 
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present. On the other hand, if the nlk value is equal to zero, the Nulka is not available in 
the simulation. 

The Nulka Enabler receives the Nulka position from the nulka.m function as 
inputs and the selected target position information from the Target Generator block. The 
Nulka and target X, Y and Z positions are introduced to three switches: one for each 
coordinate. The threshold value for those switches is unity. The mlk value is compared 
with the threshold values. If wlk is one, it releases the Nulka position. If the lk is zero, 
it releases the target (ship) position. The position released by the three switches is sent to 
the MATLAB© workspace by the Simulink© scopes nxpos, nypos and nzpos. It is 
evident that if the selected target information is the block output, the general effect on the 
simulation is no Nulka available. 

c SWITCH TARGET/NULKA 

After the target position (calculated by the Target Generator) and the Nulka 
position (calculated by the Nulka Generator)are obtained, the positions are projected to 
the Switch Target/Nulka block (Figure 3.10). The basic purpose of this block is to define 
the exact moment when the Nulka position must start entering in the threat seeker FOV (a 
function of the ttg selected for that simulation). 

The internal block structure simply consists of two channels: one for the Z 
coordinate and the other for the X-Y coordinates. The Nulka and target coordinates are 
sent from the General Target block and introduced to two switches. The channel 
switches have unity values as threshold. The value of the internal parameter flag is 


generated by the TTG and MD block, where initially its value is equal to zero. However, 
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Nulka Enabler 


X Nulka pos from 
Nulka Generator block 


Switch X pos target /ship 


Y Nulka pos from aa \ 
Nuika Generator Diock imei 


Selected ile position Switch Y pos target/ship 


ates cuca biock 


NZpos 


NOTE :Scopes nxpos,nypos,nzpos send 
2 Mika pes ~, information to the Matlab 


Nulka Generator block workspace to plot 
Nulkadecoy trajectory 


Switch at 
0 = no Nulka 1 = Nulka available 
Global vanabee 


Enables the Nulka decoy or not. 
Defined by initial.m 


SUMMARY: 
BLOCK: Nulka Enabler 


SUB-BLOCK(s): None. 


INPUT(s): Nulka X, Y and Z position calculated by function nulka.m, 
| Rs, selected target position, 
nlk — general switch that allows the presence of the Nulka eeu in the 
Simulation. 


OUTPUT(s): Nulka position 


AVAILABLE FUNCTION(s): None. 





Figure 3.9. Nulka Enabler Model 


a 





when the remaining time before the threat hits or crosses over the target equals the fg, 
flag changes its value to one, which is equal to the threshold value for the channel 
switches. The Nulka is released as the target position to be offered to the threat seeker in 


the ASCM Digital model. 
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Switch Target/Nulka 


Z Nulka Pos 





TTG and MD Block 
Z Ship Pos 


X-Y Nulka Pos 


From 
TTG and MD Block 


X-Y Ship Pos Switch X-Y TargeUNulka 


SUMMARY: 
BLOCK: Switch Target / Nulka 


SUB-BLOCK(s): None. 


INPUT(s): Selected target X, Y, and Z position from General Target Model, 
Nulka X, Y, and Z position from General Target Model, — 
internal parameter flag. Depending on the value of flag, it allows 
the position of the selected target -ship/original target (flag =0) or 
the Nulka position from the Nulka Generator block (flag =1) to be es jected 
to the General Target Generator. 


OUTPUT(s): General target (Nulka or selected target) X, Y, and Z position to the ASCM 
Digital Model. 


AVAILABLE FUNCTION(s): None. 





Figure 3.10. Switch Target/Nulka 
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IV. INITIALIZATION OF THE MODEL PARAMETERS 
| (INITIAL.M CODE) 


To be able to use the ASCM Digital model it is necessary to set initial values for 
the model parameters. Those variables and their default values are presented in Table 
4.1. The MATLAB® initial.m code, shown in Appendix B, initializes the default 
parameters but also executes other important tasks in order to run a large number of 
simulations. 

The default settings of this model represent a specific tactical situation. It 1s 
configured to have a target (variable swtsh equals to one, Original Target) heading 000° 
(North) at the speed of 12 knots. The target has a decoy called Nulka (variable nlk equals 
to one) launched as a function of the time-to-go (tg). This target is defending itself from 
a sea-skimming missile (carry equals to one) that has a COSRO seeker (variable seltrac 
equals to one) and a Gaussian beam shape (variable beam equal to one). There is no 
_ noise present in the seeker (variable noise equals zero). 

The missile is divided in several sub-systems such as Tracking Seeker, Autopilot 
and Missile Dynamics. For each sub-system, there are associated variables responsible 
for the sub-system initializations. For the seeker, there is skal (azimuth forward gain), 
ska2 (azimuth feedback gain), skv/ (vertical forward gain), skv2 (vertical feedback gain), 


sekhlim (seeker horizontal limit) and sekvlim (seeker vertical limit). 
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Variable name 


Seeker: Azimuth Forward Gain 0 
Seeker: Azimuth Feedback Gain 0 


skal 


Ska2 


20 
.25 
0.25 
0.25 


Seeker: Elevation Forward Gain skv1 
skv2 


sekhlim 


Seeker: FOV Horizontal Limit 0.2618 


Seeker: Elevation Feedback Gain 
Seeker: FOV Horizontal Limit 0.2618 


sekvlim 


0=COSRO 
Seeker :Tracker Type 1= Monopulse 
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Seeker: Beam Shape 4=Sjne Function 


Proportional Navigation: Azimuth 
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Table 4.1. ASCM Digital Model Default Parameters 
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The Effective Navigation Ratio is not a sub-system but it introduces a gain to the L.O.S. 
(line-of-sight) rate from the Tracking Seeker Dynamics block in both the horizontal and 
vertical channels of the Autopilot. The gain values are set by the variables enra and 
enrb. The Autopilot has the variable tal (azimuth forward gain), ta2 (azimuth feedback 
gain), tbl (vertical forward gain) and ftb2 (vertical feedback gain). For the Missile 
Dynamics the variables responsible for the missile initialization are tm (XY Acceleration 
Delay), tmy (Z Acceleration Delay) and tv (Velocity Delay). Finally, the remaining two 
variables are ttg and chaff. The variable chaff is not associated with any sub-system or 
special target countermeasure. It was put in the initialization code and in the Graphical 
User Interface (GUI) Menu to prepare this model for further improvements. The variable 


ttg (time-to go) defines the exact moment when the Nulka decoy is launched in order to 


seduce the threat seeker. This seduction makes the missile break-lock which gives a miss 


distance or effectiveness measurement. 

The initial.m code defines initially two global variables, po and J. The variable 
po is a 1x5 matrix responsible for launching the Nulka rocket after the time-to-go set for 
the simulation being reached. Each element in the matrix has information that will be 
used for the nulka.m code shown in Appendix D and the Nulka Generator block in the 
ASCM Digital Model. 

The global variable J is a structure responsible for storing all the initialization 
model parameters. The fields of the structure are presented in Appendix B, but are’ also 
introduced here. | The initialization parameters were divided into four major groups: 
General Switches, the ASCM Digital Model, the COSRO Seeker and the monopulse 
Seeker. The General Switches group is responsible for setting the tactical environment 
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where the simulation is to happen, 1.e., the number of the simulation (variable num 
indexes all the other parameters), if the target is the Original Target or Ship (variable 
swtsh), if the threat is a missile or a captive-carry (variable carry), if the Nulka decoy is 
enabled or not (variable nJk), if the threat seeker has noise in it or not (variable noise), 
and what type of seeker is available for the Senulation (variable seltrac). The variables 
Skal, ska2, skvl, skv2, enra, enrb, tal, ta2, tbl, th2, tm, tmv, tv, ttg, sekhlim and sekvlim 
compose the second group or the ASCM Digital Model. These variables set up the initial 
values of the ASCM Model. 

The seeker initialization parameters are very similar in their purpose as they set 
the values for the type of seeker selected by seltrac (COSRO or monopulse). The 
parameters for the COSRO seekers are: ppc (peak power, in kW), fregc (frequency, in 
GHz), antgainc (antenna gain, in dB), HPc (half power beamwidth, degrees), noibwe 
(noise bandwidth, in MHz), noifigc (noise figure, in dB), rre (Range resolution, in 
meters), umpulc (number of pulses integrated), nosangc (normalized offset angle), enve 
(envelope correlation time, in seconds), nutfreqce (nutation frequency, in Hertz), serbwe 
(servo bandwidth, in Hertz), crossc (target radar cross subsection, in square meters), 
alphac Coe atmospheric attenuation, in dB/km) and beam (which selects the beam 
shape for the COSRO seeker, Gaussian or Sinc function). 

The parameters of the monopulse seeker are: ppm (peak power, in kW), freqm 
(frequency, in GHz), antgainm (antenna gain, in dB), HPm (half power beamwidth, 
degrees), noibwm (noise bandwidth, in MHz), noifigm (noise figure, in dB), rrm (Range 
resolution, in meters), numpulm (number of pulses integrated), fsirm (first side lobe 
ratio, in dB), crossm (target radar cross subsection, in square meters) and alpham (one- 
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way atmospheric attenuation, in dB/km). These seeker parameters are fundamental to the 
noise calculation by the noise_error.m code shown in Appendix C. After defining po and 
I, the initial.m code creates 49 cells to store the initialization values. 

The next step is to assign the initial values for the number of simulations required. 
In this thesis, for instance, the number of simulations was set to 4,800 due to the missile 
performance analysis when changing the ASCM Digital Model parameters. However, 
that number depends on the purpose to be attained. The default values in this thesis for 
the ASCM Digital Model parameters are presented in Table 4.2 and may vary. The 
COSRO and monopulse initial values used for the noise calculation remain the same as in 
Chapter IT. 

General Switches values in the initial.m code are presented in Appendix B with — 
the following assumptions: the values of num range from 1 to 2,400; all the simulations 
set by initial.m code are for the missile as a threat (carry equals to one) to the Original 
Target (swtsh equals to siey The Original Target always has the Nulka decoy enabled 
(nlk equals to one). _ 

For noise calculation, there are four distinct groups of simulations depending on 
each variation of the parameters presented in Table 4.2. The first group of simulations 
assumes there is no noise. The second group assumes that there is noise and it affects a 
COSRO seeker with a Gaussian beam shape. The third group also assumes that there is 
noise and it affects a COSRO seeker with a sinc function beam shape. The fourth and 
last group also assumes there is noise and that it affects a Monopulse seeker. The 
COSRO and monopulse seeker parameters do not change during the simulations run in 
Chapter II. 
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sekhlim and sekvlim [0.1309 , 0.2618 (d) , 


* (d) = default value | 


Table 4.2. ASCM Digital Model Initial Values Range 















0.3491 , 0.5236 ] 





[2,4,6,8(d),10,12,14,16, 18, 
20] 






The J structure is formed by assigning the cells with the simulation data to the fields 


created to store them. The fields have the name of each variable presented before. After 


the fields receive the simulation data, the Graphical User Interface (GUI) Menu shown in 


Appendix E is called up and allows a user to select the simulation number and its 


associated variable values to initialize the ASCM Digital Model and to set the 


engagement conditions. 


The following step is to assign the model default values that are in the first 


position of the structure J. These default values are associated with the first simulation 


and are presented in Table 4.2. 
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Finally, a vector called current is defined that is used as input data to the Noise 
Generator block in the ASCM Digital Model. The current vector introduces the default 
values of the COSRO and Monopulse seeker parameters for the noise calculation using 


the function noise_error.m shown in Appendix C. 
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V. OPEN-LOOP CAPTIVE-CARRY MODEL 


A. THE CAPTIVE-CARRY EXPERIMENTS 

The purpose of this chapter is to discuss the open-loop captive-carry configuration 
of the model and compare the results with the closed-loop configuration. One example of 
a captive-carry aircraft used today by the Naval Research Lab (NRL) is a modified P-3 
shown in Figure 5.1. 

One of the major differences between the captive-carry configuration and the 
actual missile configuration is its speed. In our simulations, the missile speed is 1322 
ft/sec while the captive-carry speed is 400 ft/sec. The speed differences generate two 
distinct time frames for an analysis of the results. 

One other difference is that while the actual missile flies toward the target using 
the guidance signals from its seeker, the seeker signals in the captive-carry experiments 
are totally ignored by the captive-carry aircraft dynamics. Thus, it is possible to use the 
actual missile configuration to sel the electronic attack (EA) effectiveness (miss distance, 
in our case) but it is more difficult for the captive-carry configuration. The results 
obtained from the captive-carry model configuration are the seeker range-to-target and 
the antenna azimuth and elevation angles. 

B. CAPTIVE-CARRY MODEL 
1. Captive-Carry Dynamics | 
The Captive-Carry Dynamics block is shown in Figure 5.2. This is part of the 


Missile/Captive-Carry Dynamics block shown in Figure 2.2 and generates 
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Figure 5.1. NRL P-3 Captive-Carry Research Aircraft Carrying the HIL 
Simulators 
the aircraft dynamics data (position, velocity magnitude, pitch and yaw) required to 
simulate an aircraft flying as shown in Figure 5.3. It is composed of the captive-carry 
aircraft constantly adjusts its flight profile 1n order to cross over the ship. The Captive- 
Carry Position Generator sub-block shown in Figure 5.4 and two constant Simulink© 
sources that generate the captive-carry velocity (400 ft/sec), and the pitch and yaw 
information. For this model it was assumed that the pitch and yaw angles of the aircraft 
have values equal to zero in order to better identify the difference in seeker response 


between the two configurations. 
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In the Captive-Carry Position Generator block, the aircraft altitude is kept 
constant at 1000 feet during the simulation. For the X-Y plane, during each instant of the 
simulation, the aircraft to the current target position and the simulation is stopped when 
the aircraft crosses over the target as shown in Figure 5.3. 

To implement these requests shown in Figures 5.4 and 5.5, the block receives the 
target X-Y position from the Target Generator block that is subtracted from the current 
aircraft position and thus generates a relative increment in the X and Y directions. Those 
increments are combined by a multiplexer block and introduced in a MATLAB© 
function block, which calculates the angle between them. The angle is used to calculate 
the aircraft X and Y current position by multiplying the cosine and sine of the angle by 
the aircraft speed. 

The aircraft X-Y positions are sent together with the aircraft altitude to the 
Captive—Carry Dynamics block where the position information is combined 7 a3xl 
vector format aid. and later combined again in a larger vector format. with the other 


dynamic data generated in this block. 
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Captive-Carry 
Dynamics 


Captive-Cary X position 


m Captive-Carry Y position oe Poston 
< Captive-Carry Z position 
Captive-Carry Velocity 


Captive-Carry Magnituder in fi 
Position Generator [ae 
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ee Yaw Captive-Carry 
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Dynamics Data 
Out 
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Captive-Carry Pitch 
Constant3 Out 


SUMMARY: 
BLOCK: Captive-Carry Dynamics 


SUB-BLOCK (s): Captive-Carry Position Generator 


INPUT(s): None. 


OUTPUT(s): Captive-Carry Dynamics Data: 
| Position, 
Velocity Magnitude, 
Yaw and 
Pitch 


AVAILABLE FUNCTION(s): None 





Figure 5.2. Captive-Carry Dynamics Block 
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Scenario 3-D OverView 





Figure 5.3. Captive-Carry Trajectory 
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Captive-Carry Position Generator 
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Function1 shad 
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Trigonometric 
Function 


NOTE : Scopes axposS,aypos,azpos send 
Captive-Cany position information 
to the Matlab workspace 
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SUMMARY: 
BLOCK: Captive-Carry Position Generator 


SUB-BLOCK(s): None. 


INPUT(s): Ship X-Y Position from Target Generator block 


OUTPUT(s): Captive-Carry Position 


AVAILABLE FUNCTION(s): None. 





Figure 5.4. Captive-Carry Position Generator Block 
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Figure 5.5. Example of Captive-Carry and Target Trajectories 


Finally, when the aircraft crosses over the target, a singularity is calculated due to the 
target and aircraft position coincidence in the X or Y dimension and the simulation is _ 
stopped. 


2 Selection of the Captive-Carry Experiment 


For this thesis, both the closed and open loop simulations are available to be run 
using the GUI (Graphical User Interface) Menu (Appendix E). The next chapter shows 


how to select between the open and closed-loop configurations. 
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VI. GRAPHICAL USER INTERFACE (GUI) IMPLEMENTATION 
FOR ASCM DIGITAL CONTROL 


A. GUIDELINES FOR BUILDING A GUI 

A large number of simulations are needed in order obtain get data for studying the 
effects of the ASCM Digital Model parameters on the seeker responses. This large 
amount of data was the determining factor in designing a Graphical User Interface (GUI). 
The GUIs create a better user work environment, easily handle the initialization model as 
well as stores all the information generated by the simulation. 

The design of the GUI followed a few basic principles: simplicity, harmony and 
friendliness. The goal of simplicity was to include in the GUI only the information that — 
would be useful for the user such as what general switches were selected by clicking the 
simulation number on the popup list, updating the ASCM and seeker parameters 
automatically, and offering push buttons to run, store and graph the missile and captive- 
carry simulations. Harmony was reached by creating a few buttons to perform several 
functions without user supervision and confusion. Harmony makes it extremely easy to 
run the missile and captive-carry simulations without any big changes in the basic 
procedure described below. 

Friendliness is aimed at allowing a user to learn very quickly how to run, save, 
store, and graph all simulation information for further analysis without being 


knowledgeable about the ASCM model. All the GUIs in this thesis and those presented 
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in this section were created using the MATLABO© tool called Guide that allows a friendly 
user interface to create a GUI. 


B. GRAPHICAL USER INTERFACES FOR A LARGE NUMBER OF 
SIMULATIONS 


Two GUIs exist for running the large number of simulations. One GUI is for 
running simulations and data storing and the other is for graphing the simulations for both 
missile and captive-carry experiments. The GUI for running the simulations is called 
Menu and is presented in Figure 6.1. Its associated source code, ere is in Appendix 
E. The GUI for graphing the simulations is called simulations_plot and it is presented in 
Figure 6.2. Its MATLAB© code, simulations_plot.m, is presented in Appendix F. 

First, the GUI Menu is described. In Figure 6.1, eight work areas are divided by 
the following frames: Select Missile Simulation, Basic Settings, frame for running | 
missile simulation, frame for captive-carry simulation, frame for graphing and exiting the 
GUI and also storing the simulation data in the MATLAB© workspace, ASCM Model 
Parameters, COSRO Parameters and Monopulse Parameters. The Select Missile 
Simulation frame has a popup list with odd numbers representing the closed-loop missile 
_ simulations and their parameters associated by the initial.m code and the structure J. The 
default values are associated with the first simulation. The update.m code shown in 


Appendix G is the function associated with this popup list. 
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The Basic Settings is a model setting status frame where the current selections of 
the model general switches are displayed depending on the simulation number selected. 
The Basic Settings frame shows if the simulation has the’ original target (“On”), target 
heading 000° at speed 12 knots, or has a ship (“Off”) as target heading 090° at 10 knots. 
It also shows the type of simulation selected, closed-loop (“On”) or the open-loop 
(“Off”); if the EA (Electronic Attack) Nulka decoy is available on board (“On”) or not 
(“Off”); if the tracker type for the simulation will be a COSRO, default, (“Off”) or a 
monopulse seeker (“On”), because the value of noise is a function of which seeker is 
selected and finally, if there will be a presence of noise (“On”) or not (“Off”) 1n the 
seeker of the model. There is also a field called Chaff, but in the present model, this 
function 1s ag available. It was left on the GUI for further improvements in the model 
and to aid in the development of special features required later. 

When the Tracker Type field is selected, COSRO (“Off”), it enables the radio 
buttons in the COSRO Parameters area. These parameters are related to the Beam shape 
(Gaussian - default- and sinc function). If the Monopulse seeker is selected (“On”) both 
radio buttons will be turned off. The frame running missile simulations has two buttons: 
the Run Simulation button (up) and the Store data button (down). The first one only calls 
up the ASCM model and allows a user to run the selected simulation from the Simulink© 
ASCM_ Digital Model block. The latter is associated with the function 


store_simulation.m shown in Appendix I. 
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Figure 6.2. GUI Simulations_plot 
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The field for running captive-carry simulations also has two buttons: Run C.C 
Simulation (up) and Store data buttons (down). The Run C.C simulation runs the 
update 1.m function shown in Appendix H and also calls up the ASCM model. The Store 
data button uses the function store_simulationI.m shown in Appendix J. 

The next area is the one related to graphing the data stored for the selected 
simulation in the Select Missile Simulation list. The button Plot calls up the GUI 
simulations plot shown in Figure 6.2. The other button in this area has a function to 
store the MATLAB© workspace containing the store structure which oe all the 
simulation data in a matrix called gold and also to close the GUI Menu. 

The remaining frames, ASCM Model, COSRO and Monopulse Parameters, have 
the same format. First, they have a popup list with the parameters associated with the 
ASCM Digital model, with the COSRO seeker and with the Monopulse seeker, 
respectively. By scrolling and clicking on a specific parameter, the associated value of 
the selected parameter indexed. by the simulation number in the structure J will be 
updated by update.m shown in Appendix G and updatel.m shown in Appendix H and 
displayed below the popup list beside the Current Value text. 

The purpose of the GUI simulations plot after running a pair of simulations is to 
graph the information stored by the functions store_simulation.m shown in Appendix I 
for the closed-loop simulation, and store_simulation].m shown in Appendix J for the 
open-loop simulation. 

On the left side of the GUI in Figure 6.2, there are two graphs related to the 
missile (top figure) and captive-carry (bottom figure) simulations. On the right side, two 
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large frames called Missile Simulation and Captive-Carry Simulation enclose the six 
possible selections of graphs available: Scenario 3-D, Threat-Target X-Y Plot, Threat- 
Target X-Z Plot, Seeker Horizontal Position x Time, Seeker Vertical Position x Time, 
Seeker Horizontal Rate x Time, Seeker Vertical Rate x Time, Seeker Horizontal 
Acceleration x Time, and Seeker Vertical Acceleration x Time. 

The Scenario 3-D plot is the tri-dimensional representation of the players involved 
in the simulation: the threat (missile and captive-carry), the selected target (original target 
or ship) and Nulka traj ectories. The Threat-Target X-Y and X-Z Plot graphs are 
representations of the same scenario of threat-target-Nulka but only in two dimensions. 
The other graphs, involving the seeker performance (position, rates and accelerations), 
are available to allow a user to measure, compare and study the seeker responses during 
the closed and open-loop engagement. Lastly, there is a small frame for both graphs that 
makes it possible to set the grid on the graphs (2-D and 3-D graphs), to zoom in on 2-D 
graphs and to print the present screen or close the GUI. 

C. GUI CODES 

1 Update.m Code 

This code, shown in Appendix G, is associated with the popup list on the Select 
Missile Simulation frame. Update.m gets the value of the string index hans the 
simulation number in the popup list is stored and converts it into two index values. One 
index called mum is used to access the structure J and get the values of the model 
parameters. The other index is called index and is calculated to be an odd wie to store 
the missile simulation results in the store structure. For executing several sequential 
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simulations the first element of the global variable po (trigger time) is reset each time that 
update.m is called up. Also, each time update.m is called up it sets the values of the 
status radio buttons in the Basic Settings area associated with the value of num for the 
selected simulation. The General Switches are updated for a selected simulation as are 
the COSRO and mononpulse parameters with the values indexed in the J structure by the 
index mum. Finally, the values of the vector current (COSRO and Monopulse 
parameters) used for noise calculation are updated with the values of the selected 
simulation. 

Zs Updatel.m Code 

The updatel.m code, shown in Appendix H, is associated with the Run C.C 
Simulation pushbutton in | the captive-carry simulation frame. First, updatel.m 
reinitializes the Nulka trigger time and then it changes the value of the storage index to 
get the even valued simulations. The even valued positions are used ‘a store the captive- 
carry results in the structure store. The value of the variable carry in the initialization 
structure is set to zero. Finally, the threat status radio button in the Basic Settings is 
updated to reflect the captive-carry simulation. The other parameters are the same as 
those of the closed-loop simulation where the parameters are indexed by num because 
similar conditions are required for both experiments except the threat vector and the 
parameters cited above. The values of the vector current (COSRO and monopulse 
parameters) used for noise calculation in captive-carry simulation are also updated with 


the values of the selected simulation. 
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3. Store_simulation.m Code 

The store _simulation.m code is shown in Appendix I is activated by pressing the 
Store data pushbutton in the missile simulation area. It creates cells for storing the miss 
distance (after its calculation), simulation time, seeker performance data (position, rate 
and acceleration) for the azimuth and vertical channels, the ASCM model parameters, the 
COSRO/Monopulse seeker parameters, and the missile, target and Nulka position. These 
values are stored in the store structure (odd positions store missile simulations, and even 
positions store captive-carry simulations). 

4, Store_simulationI.m Code 

This code shown in Appendix J is associated with the Store data pushbutton in the 
captive-carry simulation area. It creates cells for storing miss distance (typically a 
constant value in the captive-carry experiment), simulation time, seeker performance 
data, the ASCM model parameters, the COSRO/monopulse parameters and the captive- 
carry, ship and Nulka position. The = step executed by this function is to set the carry 
variable value back to one. The Nulka trigger time for the next simulation is reinitialized 
and decreases by one the storage index. 

5. Ploti.m and Plot2.m Codes 

The plotl.m and plot2.m codes are described together because there are no major 
differences between them except for the index value that accesses the values stored in the 
structure store. For odd index values (plot1.m), the missile simulations data are stored in 
auxiliary variables and, after that, depending on the graph selection made in the Missile 
Simulation frame, the graphs are presented in the upper left side on the GUI 
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simulations plot. For even index values, the procedure is the same, except that the 
captive-carry position and the results associated with the open-loop simulations are the 
ones stored and graphed in the left bottom side of the GUI. 

D. PROCEDURES TO RUN SIMULATIONS USING MENU 

A few steps are necessary to run, store and graph simulations involving both the 
missile and captive-carry threat for the same tactical conditions. They are briefly 
discussed in this section. 

The first step in the MATLABO© prompt is to call up the initial.m code and set the 
initialization model parameters with their default values. The GUI Menu will pop up 
after the initialization process. 

The second step is to select the simulation number desired. The update.m code 
automatically updates the Basic Settings status radio buttons as well as the other model 
parameters for the missile simulation. 

The third step is to press the Run Simulation pushbutton in the missile simulation 
area that calls up the Simulink©O ASCM Digital Model. 

The fourth step stores the missile simulation results by pressing the Store data 
pushbutton in the same missile simulation frame calling up the store_simulation code. 

The fifth step is to switch to the captive-carry simulation by pressing the Run C.C 
Simulation in the captive-carry simulation area and calling up the update! .m code. 

The sixth step is to store the captive-carry simulation data. 

If simulation graphs are desired pushbutton Plot calls up the GUI 
simulations plot. If more simulation runs are required, the user must start over from Step 
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1 again. It is also possible to run all the simulations in the Select Missile Simulation 
number list, to store all of them and then to compare the simulation results in the 
simulations_plot GUI for the selected simulation number. The last procedure was the one 


used for this thesis due to the large number of simulations required. 
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VII. COMPARISON OF SEEKER SIGNALS 


The results of the captive-carry simulations are the seeker angles and the range-to- 
target. The closed-loop simulations, on the other hand, give us the additional information 
of a miss distance. 

Despite the differences between the closed-loop and open-loop simulations, it is 
instructive to compare the seeker responses a both configurations. Several 
simulations (simulations 313, 633, 953, 1273, 1593, 1913, 2233, 2553, 2873, 5193, 
3513,3833,and 4153 in Appendix M) were run to give the data necessary to compare the 
seeker signals of each simulation. 

The simulations used to get, to graph and to compare the seeker output results 
were obtained utilizing the following settings: 

e The Original Target is the target selected (swtsh =1); 

e The Nulka decoy is activated (nlk =1); 

e The threat seeker is ‘siueaadiea (seltrac =1); 

e There is noise in the monopulse seeker (noise =1);and 

e The time-to-go setting is 14 seconds (ttg =14). 

The model parameters, skal, ska2, skv1, skv2, enra, enrb, tal, ta2, tbl, th2, tm, 
tmyv, and tv, were set to their highest values in Table 4.2. The resultant graphs present the 
missile and the captive-carry seeker responses for each parameter mentioned above. The 


seeker responses for this model are the seeker horizontal position, seeker vertical 
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position, seeker horizontal rate, seeker vertical rate, seeker horizontal acceleration and 
seeker vertical acceleration. 

After comparing the results from the graphs an algorithm can be developed in 
order to obtain an accurate miss distance prediction from the captive-carry results. An 
example of this type of an algorithm is discussed in [Ref. 9]. 

In this thesis, a similar approach is developed. This approach consists of using a 
neural network to predict a missile trajectory from the captive-carry experiment in order 
to get the effectiveness measurement prediction. The neural network approach is made 
possible because of the range of values of the closed-loop experiments used to train the 
neural network are similar to the results obtained from the Sipiivecaay experiment, as is 


shown in the following graphs. 
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Figure 7.1. Seeker Response Comparison for skal and ska2 
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Figure 7.2. Seeker Response Comparison for skal and ska2 
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Figure 7.6. Seeker Response Comparison for enra and enrb 
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Figure 7.7. Seeker Response Comparison for tal and ta2 
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Figure 7.8. Seeker Response Comparison for tal and ta2 
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Figure 7.10. Seeker Response Comparison for tb] and tb2 
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Figure 7.11. Seeker Response Comparison for 4m and tmy 


12] 





300 





400 


— 
wn 


© 


Bn ale a iS acdeutmoondtetos 
: : 


Ve 


ate DE Pe PEs So aes eperecccucseuccs vemos 


0511— missile 
~~ Captive-carry 





Vertical Rate(rad/sec) 





0 100 200 300 400 


sities alii 


a ths up ay ip mr ay eee eeoe Mate art 
ey Rat aay bel bat ls = aN ee 


(rad/sec 





) Horiz. Acceleration 


2 





9 

z 

=-0.1 

2 

2 0. 

£ 

<x 0 

2 “0 100 200 - 300 400 0 100 200 300 400 
Time(sec) Time(sec) 


Figure 7.12. Seeker Response Comparison for tm and tmy 
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VOI. MISS DISTANCE PREDICTION FROM THE CAPTIVE- 
CARRY SIMULATION 


A. INTRODUCTION 


Chapter VII demonstrated that the seeker responses of the closed-loop and open- 
loop experiments have, in most of the simulations, similar results. This work combines 
the results of the missile and the captive-carry experiments to generate a single miss 
distance. In [Ref. 8] Neural Networks are used to predict the missile trajectory using only 


the seeker response obtained from the captive-carry results: range (R), azimuth (¢) and 


elevation (8). Before being combined with the closed-loop results, the captive-carry 
results were pre-processed in order to adjust the data so that the differences in 
configurations were taken into account. In this work the captive-carry simulation results 
are processed by a trained neural network (NN) directly without any type of pre- 
processing to account for these configuration differences. 
Neural networks, as defined in [Ref. 9], 
(...) are composed of simple elements operating in parallel. These 
elements are inspired by biological nervous systems. As in nature, the 
network function is determined largely by the connections between 
elements. We can train a neural network to perform a particular function 
by adjusting the values of the connections (weights) between elements. 
Commonly neural networks are adjusted, or trained, so that particular 


input leads to a specific target output (...). 


Figure 8.1 shows a basic training process in a neural network. 


Neural Network _ 
including connections Compare 


(called weights) 
between neurons 


Adjust 
weights 





Figure 8.1. Neural Network Basic Training Process (After [Ref. 10}) 

In [Refs. 10 and 11] a good introduction to neural network theory is provided. In 
this paper, several steps were followed to reach our goal of generating the missile 
trajectory from the captive-carry seeker outputs. First, a simulation set was established, 
shown in Appendix N, with both the missile and captive-carry simulations. Those 
simulations were run using the ASCM Digital Model and GUI Menu, and the results from 
the two configurations were obtained. Second, after running the simulations, a neural 
network (NN) was created, its settings jettand-ond the NN trained. In the NN training, 
the weights and biases of the network are updated to get the desired target Outputs (the 
actual missile position) from the missile seeker R, gand @ inputs. The third step was 
testing the network with another actual missile simulation data set and comparing the NN 
output with the actual missile trajectory. Finally, when the neural network was trained 
and tested, the captive-carry seeker outputs (KR, gand @ ) were introduced as inputs to the 


NN to generate a missile trajectory prediction. 
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B. ASCM DIGITAL MODEL CONFIGURATION FOR THE NEURAL 
NETWORK 


Appendix N shows the spreadsheet that contains the simulations used to establish 
the tactical scenario for the open and closed-loop simulations. The tactical scenario is as 
follows: 

e The target is the Original Target (swish = 1), the Nulka decoy is activated 

(nlk = 1), the threat is a missile (carry = 1), the missile seeker is monopulse 
(seltrac = 1) and there is noise in the selected seeker (noise = 1) 


e The other ASCM Digital model parameters are set to the default values 


e The noise in the monopulse seeker is the random factor among the 100 
simulations run ; 


The initial.m code was slightly modified in order to store the new values of the 
model parameters. Also, the GUI Menu was modified to store the simulation results in a 
distinct matrix (goldxx.mat). 
C. TRAINING AND TESTING THE NEURAL NETWORK 

This section discusses the required steps to establish a neural network (NN) that is 
able to predict the missile dynamics from the captive carry experiment. In the first step, 
the neural network is designed and shown Figure 8.2. 
Where: 

N = number of inputs or features (N=3, R, ¢@ and 6) 


p = input matrix 
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f =pyurekin 





Figure 8.2. Neural Network Configuration for Missile Dynamics Prediction 


a 
l 


neuron biases vector 
W = weight matrix 
n = result from the operation Wptb = 


f = transfer function (in our NN, the first layer has a log sigmoid (Jogsig) and 
the second layer has a linear (purelin) transfer functions) 


a = neural network layer output 

The number of neurons in the first layer is 10 and 3 in the second layer. The NN 
was set to feedforward. There is no feedback of the NN outputs to the NN inputs. The 
superscripts 1 and 2 in. Figure 8.2 indicate that the neural network chosen for our 
prediction has two layers. It was decided that the acceptable error for weight 
"convergence was 10°. 

For the NN training, a supervised learning rule is used. The learning rule (the 
procedure for modifying the weights and biases of the network) uses R, ¢ and @ for each 
time increment in the 45 odd missile simulations shown in Appendices N and O. The 
outputs were the corresponding missile positions. Due to the non-linear nature of the 


inputs and outputs, the first layer of the NN has a non-linear transfer function called log 
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sigmoid (logsig function in MATLAB©) as shown in Figure 8.3. A linear transfer 
function (purelin function in MATLAB®©) is used for the second layer as shown in pou 
8.4. The Levenberg-Marquardt (LM) training algorithm is used (trainlm in MATLABO) 
since it is considerably faster than backpropagation. This algorithm reduces the mean 
square error stet of 10° or a selected number of iterations (500). The training and testing 
MATLABO© codes for the NN are shown in Appendix O. The minimum error is reached 
after 14 epochs for the first training set, 14 also for the second, and zero for the third. 

The NN testing i done using the odd missile simulations 5, 15, 25, 35, 45, 55, 65 
and 75 shown in Appendix N. The NN results are presented in pairs by Figures 8.5-6, 
8.7-8, 8.9-10, 8.11-12, 8.13-14, 8.15-16, 8.17-18, 8.19-20. The first figure of each pair 
presents the seeker inputs to the NN from the close-loop experiment and the second graph 
in the pair presents the comparison between the real and predicted missile trajectory and 
the mean square error between the two trajectories. Table 8.1 presents the miss distance 
obtained from the missile simulation and the NN prediction. 


D. MISSILE TRAJECTORY PREDICTION USING THE NEURAL 
NETWORK 


After training and testing the NN using the R, ¢, @, values from the missiles 
seekers as input, and the missile position as the desired output, the NN is now ready to be 
used to predict the missile trajectory using the R, ¢, @, values from the captive-carry 


seeker. Those values can be used as inputs to the NN and are expected to give valid 
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Figure 8.4. Linear Transfer Function 


0 


outputs since their range is similar to the range of the training and testing date set except 
for the fact that the configurations are different. Simulations 8, 18, 28, 38, 48, 58, 68 ne 
78 from Appendix N and the code used to simulate the missile trajectory are shown in 
Appendix O. 

The results are presented in two graphs. The first graph (Figure 8.21) is the 
captive-carry seeker inputs to the NN. The second graph presents the captive-carry 
trajectory, the neural network prediction, the actual missile trajectory associated with that 
simulation and the Original Target trajectory. As shown in Figure 8.22, the NN predicts 
the miss trajectory quite well in the beginning. However, by the down range of 60,000_ft, 
the prediction tries to track the captive-carry trajectory. In the X-Y plane the NN corrects 
the prediction back to the missile trajectory. In the Z-direction, the NN outputs are 
influenced by the differences in altitude between the open-loop (1000 ft.) and closed-loop 
experiments (sea-skimming). The NN prediction starts to follow the captive-carry 
altitude values. Since the closed and npencigan simulation frame times see different in 
function from the threat velocities, only 97.22 % of the captive-carry data set was used in 
order to put the results on a same scale to allow comparisons between them. Only about 
84 data points (2.78 %) of the captive-carry experiment was not used by the NN to 
calculate the missile trajectory prediction. Each simulation generates about 3052 points. 

Finally, Table 8.2 presents the comparison between the missile and the predicted 
miss distance from the captive-carry experiment. The results are very impressive 
considering that they were obtained from the captive-carry experiment seeker responses 
and, only because the aircraft altitude is strongly out of the missile altitude, more accurate 
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results could not be obtained. For further improvements in the NN, the possibility of 
using feedback NN may result in a better miss distance prediction. For now, it : 
suggested that the aircraft altitude be simply subtracted from the result of the NN as it is 
shown in Table 8.2 to get a “corrected” value of the NN altitude. After the new miss 
distance calculation, it is possible to visualize that the predicted miss distance values 


range is very close to the ones obtained from the closed-loop experiments. 


Simulation Actual Miss Distance (ft) 
Number 








5 
“15 
25 
35 


Table 8.1. Miss Distance Comparison Between The Actual Threat And The NN 
Prediction Using Closed-Loop Experiment Information 




















Simulation «| Actual Miss Distance (ft) 
Number (“Corrected”) 







18 
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Table 8.2. Miss Distance Comparison Between The Actual Threat And The NN 
Prediction Using Open-Loop Experiment Information 










~w ee we ewe et 


Neural Network Inputs - Simulation 5 


1 
I 
| 
{ 
1 
1 
I 
i" 
i 
i 
1 
I 
t 
! 
i 


~-----4----- 


0 
-0.02 
-0.04 


co 
2 
= 


(Hap)uonisod JO} JayaaS 





—_— ee 


ee 
SSeS e 7S 


T 
I 
i 


— oe ee eo 


Time(sec) 


I 
{ 
| 
i 
I 
I 
1 
rc 
1 
i 
t 
I 
t 
! 
i 


colieetientioatiadieatie teetientiedtodtienttedion 





N 
Z 


(Bap)uonisod ‘Ua 184383S 


Time(sec) 


I 
] 
t 
t 
T 
I 
t 
J 
t 


| 
t 
1 


( 





y) sbuey 


Time(sec) 


Figure 8.5. Seeker Inputs for the Neural Network (Simulation 5) 
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Figure 8.6. Missile Trajectory Comparison — Actual x NN Prediction-Simulation 5 
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Figure 8.7. Seeker Inputs for the Neural Network (Simulation 15) 
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Figure 8.8. Missile Trajectory Comparison — Actual x NN Prediction-Simulation 15 
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Figure 8.9. Seeker Inputs for the Neural Network (Simulation 25) 
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Figure 8.11. Seeker Inputs for the Neural Network (Simulation 35) 
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Figure 8.13. Seeker Inputs for the Neural Network (Simulation 45) 
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Figure 8.15. Seeker Inputs for the Neural Network (Simulation 55) 
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Figure 8.17. Seeker Inputs for the Neural Network (Simulation 65) 
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Figure 8.19. Seeker Inputs for the Neural Network (Simulation 75) 
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Figure 8.21. Seeker Inputs for the Neural Network (Simulation 8) 
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IX. CONCLUSIONS 


The computer modeling of the captive-carry (open-loop) and missile (closed-loop) 
simulations using the ASCM Digital Model and the GUI Menu allow us to get cost- 
effective information about the hardware-in-the-loop (HIL) experiments. The model 
testing also aids in the different approachs for manipulating the data gathered from the 
experiments in order to predict the electronic attack (EA) measurement of effectiveness 
from the open-loop simulation. 

This thesis produced a comprehensive model description and parameter influence 
analysis in the missile trajectory. Depending on the information about real ASCMs, the 
analysis allows us to modify the model parameters or to make model improvements that 
behave similarly to a real threat. After updating the model for a specific threat, it is 
possible to study the missile trajectory for the new configuration in order to maximize the 
effectiveness of the selected EA and, consequently, to increase the miss distance. 

The seeker signal comparisons of the two computer modeling experiments 
allowed us to conclude that it 1s feasible to research combining the best results of each 
computer experiment, i.e., the missile dynamics available in the closed-experiment and 
the seeker signals in the collision triangle in the open-loop experiment. 

Also, in this thesis, 1t was possible to create an algorithm using a neural network 
to make a prediction of the missile trajectory and its associated miss distance with and 
without the presence of the Nulka decoy (EA) using the information of the computer 


captive-carry experiment. 





Finally, for further improvements, it is suggested that several target and aircraft 
profiles (course and velocities) be added in order to observe the results obtained in this 
thesis in any desired direction. Also, it 1s suggested that new shipboard countermeasures 
be included in order to compare the effectiveness of each one using the miss distance 
parameter. The ASCM model can receive different new sub-systems, for instance, a 
different seeker model in order to compare its performance with the ones already present 
in the model, or an autopilot, or new missile dynamics configuration. As said before, the 
rationale of this computer model is to obtain cost-effective information to improve the 
already existing HIL technology. The suggestions presented above are made in order to 


make our computer model more flexible and realistic. 
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APPENDIX A. ASCM DIGITAL MODEL 
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send information to the block TTG& MD and Autopilot 
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Switch Missile/Captive-Carry 














Demux2 Missile/C.C X,Y 


Pos-Vector 
Switch X,Y,Z Out 


Missile X,Y,Z Pos Out ey () 
Missile Velocity Magnitude Out 


X,Y,Z Out 
@ p Missile Yaw Out 
in | | __ Missite|Pitch Out 


Missile Dynamics 
Data 


NOTE : mxpos,mypos,mzpos 
send Missile/C.C X,Y,Z position information 
to the Matlab workspace 





Demux 
Missile/C.C 
NOTE: Dynamics data Bwitch Velocity Magnitude Out erg 
from ’ 
Missile/Captive Carry Dynamics Block are : 
X, Y,Z position, 
Velocity Magnitude , 
Yaw and Pitch 
Missile/C.C 
Captive-Ca ; Velocity Magnitude 
ee es - 
a . if, o . 
“ e pone ra Switch Yaw Out 
In Demux1 
Captive Carry 
Dynamics Data 
aptive-C2 aw © Missile/C.C 
! Yaw 
Out 
Switch Pitch Out 
Captive Carry Pitch Out : Missile/C.C - 
Pitch 
O= Captive Carry 1=missile Out 
carry 
Variable 


Switch between Missile and Captive Carry 
Defined in initiaf.m 
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Captive-Carry Dynamics 


Captive-Carry X position 














Captive-Carry Y position Captive-Carry Position Vector Out 






Captive-Carry Z position 


Captive-Carry ; Captive-Carry Velocity Magnitude( in ft) 
Position | 400 | 
Generator (in ft)t 
Captive-Carry Yaw Out Captive-Carry 
Dynamic Data 
Out 


Captive-Carry Yaw & Pitch 


Captive-Carry Pitch Out 
Constant3 





cot 


Captive-Carry Position Generator 




















1 
Outi 
Trigonometric . 
Function1 cone Cay 
current 
atan (uf2]/u[1]) X coordinate axpos 
ship i 
XY Position aypos 
Target Generator block 5 
Out2 
Delta-Y 
Function current 
Y coordinate 
NOTE: Scopes axpos,aypos,azpos send 
Captive-Cany position information 
to the Matlab workspace 
Captive-Carry Z position % 


(in ft) (Altitude in ft) Out3 











Missile Dynamics 


X,Y Velocity Component 





Missile X-Y Pos-Vector Out 


Horizontal X-Y Movement Missile 
Accel Altitude Out 
In 


Fractional Velocity 


—! 

ON 

Te) 
Velocity 7 
Change 

Vertical 
accel 
in Delayed Pitch 


Z-Movement 





Missife X,Y,Z 
POs-Vector 
Out 
Mux 
Velocity 


Missile 
Dynamics Data 
Out 


Missile Yaw 


Missile Pitch 
Out 


Mux 











ol 


Missile Dynamics 
Velocity Change 


Velocity Velocity Mag 


Components 










Mux4 


vel=1322-((u2-0,01)*575) 


Changed 
Vel Mag 











> 
le 


Velocity 
Change 
Delay 


Mux5 


[2}/u(1]} 1z 


Fractional Unit Delay4 Fractional 
Vel Change Velocity 
out 


@) 


New 
Velocity 
out 











z uieB 









1doo| 
so1meuAp 


Aejag aBueys Apooja, 
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Missile Dynamics 
X-Y Movement 


Fractional 
Velocity 
in 


Horiz Accel 
Accel limiter 
in 


Acceleration delay due to servos affecting fins and rudders. 
Also, their interaction with the air flow to 
produce the accelerations is modeled 


X Accel ttm . KE 
X-Velocity X Velocity 


-sin Acceleration Adjustment 
Delay 























titm 


$+1/tm 


Acceleration 
Delay 























Y-Velocity Y Velocity 


Adjustment 





Velocity Vector 
Angle 





Missile 
X-Y 
Posit 
out 


Y-Vel 
out 


[a }—_—__+@ 


XY Vel X-Y Vel 
Component 
out 


Missile Yaw 
Out 
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Altitude of Missile Flight Simulation 





Fractional 
Vel 
in 
(1) >be x tlimv 
Vert Vertical all 
Accel! Accel Acceleration 
in limiter Delay 


os(u[1}) 


X-Y Ve! 
Component 
in 


Adjusted Velocity 


Z-Velocity 


4dés 


Z-pos 


iz 
dpitch 


Altitude 
out 


Z-Velocity 
out 


Delayed 
Pitch 
out 
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Time_to_Go and Miss_Distance 











Logical 
Operator 


X,Y position 
from block 
Target Generator 
Block 


X,Y position 
from block 
Missile/Captive-Carry 
Dynamics Block 


Stop Simulation 





Switch 





Constantt 






Display 

R is sent to Matlab 
workspace to 

calculate Miss Distance 









Range(R) 


Range(R) 


Range(R) Out 


MATLAB 
Function 


Range 
Fon R=sqrt(ui*2+u2*24+u342) 
1}/uf2 
Mux1 si ‘= (2) 
Remaining time 
i Condition fla 
Missile Velocity Magnitude papi je Out ’ 
Z position from block Missile/Captive-Carry 7 mg perme ; 
from block Dynamics Block NOTE: Binary information. 
Used as a trigger 
Target Generat 
9 sa Net ta | in the block Nutka Generator 
; Variablesets time to faunch 
the Nulka decoy 
before Missile impact or C.C crossing over. 


Defined in initial.m code. 


Z ba 
from block 
Missite/Captive-Carry 
Dynamics Block 
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Seeker 
(ESaNNAGACHS Rates) 





H.L.O.S. 
bem 
Demux 
Noise 
Generator 
+ 
2 | + 
V.LO.S. Sum2 






Seeker Head Azimuth 
Dynamics (Estimator) 






Forward 
gain 






Feedback gain 






Saturation 


Scope Scope 


Seeker Head Elevation 
svacc svrate 


Dynamics (Estimator) 


+ n lambda dot lambda 
: i 
Forward = 

gain 















Feedback gain 


Saturation 














Seeker Dish 
Horizontal 
LOS Rate 


NOTE 1:Scopes shpos,shacc,shrate send 
information to the Matlab 
workspace in order to 
plot the horizontal seeker performace 


Seeker Dish 
Vertical 
LOS Rate 


NOTE 2: Scopes svpos,svacc,svrate send 
information to the Matlab 
workspace in order to 

plot the vertical seeker performace 











OLT 


Noise Generator 











Noise data 


current(23:47) 


noise_error(u) 

Function calculates ‘ 
noise to be added to 

H.L.O.S &V.L.O.S angles 


MATLAB 
Function 


Variable 
0-No noise; 1- Noise 


eu) 


From Memory 
ASCM Digital model block 








seltrac 


0-COSRO; 1-Monopulse 
Defined by initial.m 









Defined by initial.m Noise 


Noise selaction 
no noise = 0 
noise =14 


No noise 
beam 


0 -Gaussian;1- Sinc 
Defined by initial.m 


Mux3 

















Joyesauasy BXINNAGHIEL YOIMS 
ex(N 






uonHISOd A-K BYINN 
NO A'X 


UOISog Z EXINN 
Joyeseuasy 


yebueL 


uonisod A-x 126se | INO Z 


uoNIsod 7 be) 


jepow jebiey jesauay 
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CLT 


Target Generator 


» 
ie 


Original Target = 
O= Ship 1= Original Target Switch Z target/ship 
Global variable 
Switch Original Target / Ship 


Defined in initial.m 


i 


itch X,Y target/ship 
i 


Ship 


NOTE1: "Gotos” D(target x-pos), E(target y-pos) 
send selected target information to 


the TTG & MD Block . 
om — 
Mux1 
tzpos (NOTE 1) 
Target Z position 
Z Target 
Out 
txpos Goto D 
(NOTE 1 
pam sa 
L pea Target X,Y position S 
emux ux Target 
Out 
typos 


NOTE 2:Scopes txpos,typos,tzpos send 
position information to the Matlab 
workspace to plot target performance 





Goto Rs 


NOTE 3: Goto Rs send 
position information 
of the selected target to the 
Nulka Generator Block 












uonjisod A abel 


Lueysu0D 


00002! 






uoyisod x jabse) 


no Z jue}suoy) 


@ 


uolsod 7 jebey 


4ojesauay jobiey seulbuoc 
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,JUB}sUuOD 


u 


onisod 4 yebie] 





uolisod y yaBse 4: 
— g}uesuoy 


dojesauag diys 
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GLI 


Nulka Generator 


OBSERVATION: 
If target Ship setected, 
speed must be changed directly 
here to 20 fifsec. 


XYZ > gag target position 
from 
Target Generator Black 


Demux1 
[ 2 }—____—_—_> 


Original target ES megane Kts) in fl/s 


Nulka Velocity in ft/sec 


From TTG&MD Block 


Clock 


Mux 


MATLAB 
Function 


Nulka Fen 






Nulka X pos 


Nulka Y pos Nutka 
X-Y 


Nulka Z pos 
Nulka 


Demux Nulka Enabler Out 





Nulka Enabler 


X Nulka pos from 
Nulka Generator block 


; 
Weed 


Switch X pos target /ship 





nxpos 
Y Nulka pos from ae : 

rane Nulka Generator block 
oy 
? a 

Selected target position Switch Y pos target/ship apes 

from block 
Target Generator block 
Demux 
nzpos 


NOTE :Scopes nxpos,nypos,nzpos send 
information to the Matlab 


Z Nulka pos from 
Nulka Generator biock 
| workspace to plot 
| 


} Nulkadecoy trajectory 
| Switch Z target/ship 


FF 
zi 


0 = no Nulka 1 = Nulka available 
nik 


Global variable 
Enables the Nulka decoy or not. 
Defined by initiat.m 


Mux 


X,YOut 


Z Out? 








LLT 


Switch Target/Nulka 










Z Nulka Pos 


From 
TTG and MD Block 


Z Ship Pos Switch Z Target/Nulka 








X-Y Nulka Pos 


From 


TTG and MD Block 


X-Y Ship Pos Switch X-Y Target/Nulka 


X-Y¥ Pos 
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APPENDIX B. INITIALIZATION CODE 
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ole clo oP ol? 0 OU O I Oy 
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(referred to the missile simulation) 
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threat selection 


switch to ship 


num=simulation number 


Swtsh 
carry 


% 
S 
% 





oP ole 


ae 


o\o ojo 


cP oP ol? cl? 


AP NP al alP oP oP of? oO 


o\o 


ae ole 


alo 


ojo 


ae oP ol? lO 


OP ol? al al olO of? 


oP ol? 


oP ol? o\o oP lO ole 


o\o 


oe 


nik=Nulka enabler 
chaff= chaff enabler 
noise= noise enabler 


seltrac = Select type of tracking ( 0 = COSRO 
6 1 =MONOPULSE 


ASCM Digital Model 


skal=seeker foward gain(azimuth) 
ska2=seeker feedback gain(azimuth) 
skvl=seeker foward gain(vertical) 
skvz=seeker feedback gain(vertical) 


enra=effective navigational ratio (foward gain-azimuth) 
enrb=effective navigational ratio (foward gain-vertical) 


tal=autopilot foward gain(azimuth) 
ta2=autopilot feedback gain(azimuth) 
tbi=autopilot foward gain(vertical) 
tb2=autopilot feedback gain(vertical) 
tm=acceleration delay(X-Y movement) 
tmv=acceleration delay(Z movement) 
tv=velocity change delay 

ECCG=time TO go 

sekhlim=seeker horizontal limit(15 degees) 
sekvlim=seeker vertical limit(15 degees) 


COSRO SEEKER 


ppc= Peak Power (kW) 

freqc= Frequency (GHz) - 

antgainc= Antenna Gain (dB) 

HPc = Half Power Beam Width-3 dB (degrees) 
noibwc = Noise Bandwidth (MHz) 

noifige = Noise Figure (dB) 

rrc = Range Resolution (m) 

numpulc = Number of pulses integrated 
nosangce = Normalized offset angle 

enve = Envelope Correlation Time (s) 
nutfregqe = Nutation Frequency (Hz) 

serbwc = Servo Bandwidth (Hz) 

crossc = Target Radar Cross Section (m%*2) 


alphac = One Way Atmospheric Attenuation (dB/Km) 


beam = Beam Shape ( 0 = gaussian , 1 = sinc 
MONOPULSE SEEKER 


ppm= Peak Power (kW). 

freqm= Frequency (GHz) 

antgainm= Antenna Gain (dB) 

HPm = Half -Power Beam Width-3 dB (degrees) 
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6 noibwm = Noise Bandwidth (MHz) 

* noifigm = Noise Figure (dB) 

6 rrm = Range Resolution (m) 

* numpulm = Number of pulses integrated 

6 fslrm = First Side Lobe Ratio (dB) 

6 crossm = Target Radar Cross Section (m%*2) 

6 alphac One Way Atmospheric Attenuation ( dB/Km) 


5 = SSS SSE 5 5525555555555 5555S 2555255522552 2552S 50 5 EE eS 


6 Create cells that will be used to store the initialization 
% parameters.The cells are 
% required for dealing with the Matlab structure. 


A=cell (i,d 
B=cell (1, 1 
C=céeli (is 
D=cell tii 
B=ceili (15.1 
F=cell(i,l 
G=celhCiy. 1. 
H=cell(i,l 
J=Ce lA got 


* 
e 
7 


* 
f 
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6 Create values that will be assigned to cells created 

6 previously. 

6 These values are easier to read in the Appendix L in an 
* Excel database format 


auxl=[zeros(1,10) ,ones(1,10);,ones(1,10) ,ones(1,10)}> - 
aux2=[auxl(ones(1,60),:)]'; 
aux3=[zeros(1,30),ones(1,10)]; 
aux4=[aux3(ones(1,60),:)]'; 
auxos=[zeros(1,20),ones(1,10),zeros(1,10)]; 
aux6=[auxS (ones (1,60),:)]'; 

aux7=[2 4 6 8 10 12 14 16 18 20]; 
aux8=[aux7(ones(1,240),:)]'; 


Dl=0.257b2=0i1253=1*b4=4- 


aux9=[[bl (ones (1,40),:)1 [b2 (ones (1,40),:)] 
[ob3 (ones (1,40),:)] [b4(ones(1,40),:)]]; 
auxl0=[[bl(ones(1,40),:)] [bl (ones (1,40),:)] [bl (ones(1,40),:) 
] [bl (ones (1,40),:)] 

[DL (ones (1.,40).,3 [b2 (ones (1,40),:)] 
[b3 (ones (1,40),:)] [b4(ones(1,40),:)]]; 
auxll=[[bl (ones (1,40),:)][bl(ones(1,40),:)] [bl (ones (1,40),:) 
J} {bl (ones(1,40),:)]... 


[bl (ones (1,40),:)] [bl (ones (1,40),:)] [bl (ones(1,40),:)] [bl (on 
2S(.1740) 52) I«ae 

[ol tones (1..40):5 2) ] [b2 (ones (1,40),:)] 
[b3 (ones (1,40),:)] [b4 (ones (1,40),:)]]; 
auxl2=[[bl (ones (1,40),:)][bl(ones(1,40),:)][bl(ones(1,40),:) 
[lB op GR Goyal oe alleen 0) ere a eemen 
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[bl (ones (1,40),':)] [bl (ones (1,40),:)] [bl (ones(1,40),:)][bl1(o 
s(1,40), as 


[bl (ones (1, 40) )-)-[bi(ones (1,.40),:<).) To? (ones (1,40),<)] tbiion 
s(1,40), < hha 

[bl (ones(1,40),:)] [b2(ones(1,40),:)] 
[b3 (ones(1,40),:)] [b4(ones(1,40),:)]]; 


b5=1;b6=2;b7=4;b8=8; 


aux13=[[b7 (ones (1,40),:)][b/ (ones (1,40),:)][b7(ones(1,40),:) 
] [b7 (ones (1,40),:)]... 


SS ones (1,40),:)][b7 (ones (1,40),:)] [b7 (ones (1,40),:)] [b7 (on 
$(1,40), aa 


[b7 (ones (1, 40),:)] [b7 (ones (1,40),:)] [b/7 (ones(1,40),:)] [b7 (on 
S(i540)) ie . 


[b7 (ones (1,40),:)] [b/ (ones (1,40),:)J] [b/ (ones (1,40),:)] [b7 (on 
S( 1,407), Sa 

[b5(ones(1,40),:)] [bo(ones(1,40),:)] 
[ob/ (ones ({1,40),:)] (b8(ones(1,40),:) ] 1+ 


auxid=(b7 (ones L. 40) ,*)) [pb Cones (1,40) )] [b7 (ones (1,40),:), 
ies tones (1,.40)2) ft se% 

[b7 (ones (1, 40) )} [b7 (ones (1, 40) )] [b7 (ones (1,40),:)] [b7 (on 
s(1,40), or eae 


’ Tey (Ones i240). 2) tor (ones(1,40),:)][b7 (ones (1,40),:)][b7(on 
s(1,40), Vos 


[b7 (ones (1, 40) )] [b7 (ones (1, 40) i Eos (ones 1,40)%2)) Los (on 
s(1,40), ao 
[b7 (ones (1,40) )] [b7 (ones (1,40),:)] [b7 (ones (1,40),:)] [b7 (on 
s(1,40), ee 

rpsiones (1,401.40) [b6 ( Kone a9 BOF ey 


[o7 (ones (1,40),:)] [b8(ones(1,40),:)]]; 
b9=0.25;b10=0.5;b11=1;b12=4; 


auxl5= [[b10 (ones (1, lace 40),:)][b10 (ones (1, 40) 
>) ] [b10 (ones (1,40),:)]. 


[b10 (ones (1,40), :)] [b10 (ones (1,40),:)] [b10 (ones (1, 40) ,-2)) [bl 
O (ones (1,40) 93) Fak < 
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[b10 (ones (1, BP lila lace aia 


O(ones(1,40),:)]. 


spines oe oe p52) olor (ones (1,40),:)] [b10(ones(1, 


O (ones (1,40) ee 


[b10 (ones (1, ce te ee Penny ne 
O(ones (1,40) pete 


Lo10 (ones (1,40), :)] [b10(ones(1,40),:)] [b10 (ones (1, 


O(ones(1,40),:)] . 
[o9(ones(1,40),:)] [bl0(ones(1, pois >) ] 
[bill (ones (1,40),:)] fbio(ones 4. 40) jays 
auxlo=[[b1l0(ones(1, et Saale eee it Pree eons oe 
-)J tbl (ones (1,40) 42)]. 


[b10 (ones (1, a tated ia 40) )] [b10 (ones (1, 

O(ones(1,40),:)]. 

[b10 (ones (1, 40),2)] [b10 (ones (1,40), :)] [b10(ones (1, 

O(ones(1,40),:)]... : 

[b10(ones(1,40),: )}] [b10 (ones (1,40),:)] [bl0(ones (1, 
~O(ones(1,40),:)]... 


[b10 (ones (1, i a aad 


O(ones(1,40),:)]. 


[b10 (ones (1, OE ene eenane rt atk ee ee 
O(ones (1,40) li weses 


(b10 (ones (1,40),:)] [b10(ones(1,40),:)] [b10(ones(1, 


O(ones (1,40) 38) Vcws 


[bo(ones{ 1,40) 3%3)) [bl0(enesi{1, eee :)] 
[pli (ones (1,40):,4) 4 ee (ones(1,40) ee 
oe [[b10 (ones (1,40) i bi (ones 40) 52) FL b1L0% 


)}] [b10 (ones (1,40), Nols 


[b10 (ones (1, et ee (ones (1,40), :)] [b10 (ones (1, 


D (ones (1,40) 22.) 


[b10 (ones (1, yee een 40) )] [b10 (ones (1, 


O(ones(1,40),:)]. 


[b10 (ones (1, ay a eee (ones (1,40),:)] [b10(ones (1, 
O(ones(1,40),:)]. 
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105 arene al oy 


40),:)] {bl 


,40),:)] [bl 


40),:)] [bl 


(ones (1,40) 
a0) 32) ) Let 
40),:)] (bl 


40) 43) 1 [bd 


40),:)J] {bl 


,40),:)] {bl 


40),:)] [bl 


(ones (1,40) 
40),:)] [bl 
40),:)1[b1 


BO) gr) | (od 








[b10 (ones (1, ou pe) + (OLO tones (1,40) 7.3) 4 [DLO tones (1,40) ,.2) 1 1bi 
O(enes (1,40) 2) 


[b10 (ones (1, 40) ener ney a 40),:)] [b10(ones(1,40),:)] [bl 
O(ones(1,40),:)]. 


[b10 (ones (1, sae re. ees ones(i,40),:)][bl0O(ones(1,40),:)] [bl 
O(ones (1-40) 5.29 1% 


[b10 (ones(1,40),:)] [b10(ones(1,40),:)][b10(ones(1,40),:)] [bl 
O(ones( 1, 20):53) Jwaa 
fb9(ones(1,40),:)] [blO(ones(l1, oe >) ] 
[b11(ones(1,40),:)] [bl2(ones(1,40), a. 
auxl8=[[b10(ones(l, re a i(biOvones 40),:)] [b10 (ones (1, 40) 
=) | [bio (ones (1, 40)42) 1: . 


[b10 (ones (1, 40) pSreenen (ones:( 1,40) ,2) ] [bL0 (ones (1,40) ,-<) 7} [bl 
Ofonest1,40) 42): ‘ 


[b10 (ones (1,40),:)] {[bi10(ones(1,40),:)][b10(ones(1,40),:)] [bl 
O(ones (1,00) 4%) Jax 
[b10 (ones (1,40),:)] [b10(ones(1,40),:)] [b10(ones(1,40),:)] [bl 
Ofones (1s 40) 4:3) 1 24% 


[b10 (ones (1,40),:)] [b10(ones(1,40),:)][b10(ones(1,40),:)] [bl 
O (ones (140) 92): | ex 

[b10(ones(1, et he ] [b10 (ones (1,40),:)] [610 (ones (1,40),:)] [bl 
O(ones (1, 40) ilveice x 


{[b10 (ones (1, Pg eres ag Am ee ee eee ee 
Olones(1,40))2)4 ws 
[b10 (ones (1,40),:)] [b10(ones(1,40),:)] [b10(ones(1,40),:)] [bl 
O (ones (1,40) 2) J4-% 
[b10 (ones (1, 40) )] [b10 (ones (1,40),:)] [b10(ones(1,40),:)] [bl 
O0(ones(1,40),:) 

[b9 (ones ( 

) 


. 
ae 10), >)] [b10(ones (1, ain = 
[bil (ones (1,40), 


}] [b12 (ones (1, 40) ihe 
b13=0.5;b14=1;b15=2;b16=4; 


auxl19={ [b15 (ones (1, 40) gc ain ide i ac ea 


)}] [b15 (ones (1,40), Ms. 
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[b15 (ones (1, a 
5 (ones (1, 40) )]. 


[b15 (ones (1, nit 
(ones (1.40). =) 7). 


[b15(ones(1,40), 
S(ones(1,40),:)]. 


[b15(ones(l1, ee 
5 (ones (1, 40) aie 


[b15 (ones (1, mat 
S (ones (1,40) pie 


[b15(ones(1,40), 
9{ones(1,40),:)]. 


[b15 (ones (1,40),: 
o(ones( 1,40) 2") 1]. 


[b15 (ones (1,40), 
5(ones(1,40),:)]. 


[b15 (ones (1,40) 


>) ] [b15 (ones (1, 40) 


:)) [DLS (ones (1,40) 


)] [b15 (ones (1,40) 


): | Pao (ones (1,40) 


)] [b15 (ones (1,40), 


) tile: (Ones: (1,403 


))] [615 (ones (1, 40) 


27 DLLbIS ones (i. 40), 


)] [b15 (ones (1,40) 


S(ones(1,40), ae 
[bl S:(ones (1,.40):,-2)} [b14 (ones (1,40),:)] 


[b15(ones(1,40),: 


)] Pere (ones (1,40), 
aux20=[[b1i5 (ones (1,40) 


)}] [b15 (ones (1,40), :) J... 


eee ge se Pa 
2 (ones (1, 40) ee 


» LOLO Ones 14:40)-2 =) 
S(ones(1,40),:)]. 


LOLS (ones:( 1, 40)= 
Y(ones(1,40),:)]. 


[b15(ones(1,40), 
Y(ones(1,40),:)]. 


[b15(ones(1,40),: 
D(OnES( 1.20) F': 


[b15(ones(1,40), 
5(ones(1,40),:)]. 


>) |] [b15 (ones (1, 40) 


VI] fO Leones (1,240) 4 
yt} PelS-Cones (1:40) 


)} | [els (ones (1540) 


VTLS: ones (1:40); 


ones 
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)] [b15 (ones (1, 40) 


,>)] [b15 (ones (1,40) 


,?)] [b15 (ones (1,40) 


,>)][b15 (ones (1, 40) 


)] [b15 (ones (1, 40) 


r?)][b15 (ones (1,40), 


,>)] [b15 (ones (1,40) 


,:))] [bl5(ones(1,40), 


ch LplLovones (1,40) < 


po) ) (DES (ones: (1:40):, 


oe 


)] [b15 (ones (1,40), 


,:)] [b15 (ones (1,40), 


,?)][b15 (ones (1, 40) 


,:)] [b15(ones(1,40), 


)] [b15 (ones(1,40), 


)] [b15 (ones (1,40), 


,:)] [bl 
,?))] [bl 
,?)] [bl 
r:)) [bl 
eptent 
r?)] [bl 
:)] [bl 
) | [bl 


0 a I oY 


)] [615 (ones (1, 40) 
2) Lod 
>) ] [bi 
,?)] [bl 
)] [bl 
>) J [bl 


tala bon 





fbi5(ones(1, Penge ae emnna, eenne nts Nene Aiea Te we Oe ee 
5(ones(1,40),:)]. 
[b15(ones(1, i aaa a0) 2) ) DLS (ones (1405.2) ibd 
5itones (1,40) 42) ]': 
fb15(ones(1,40),: cf ners Sen Seem AREER Ree E SORT 
9(ones(1,40),:)]. 
[bil b¢ones (1, 40)-:°) + [bi Sones (1, 40). 2).) [bls (ones: Ci 2240) 52) | bbl 


5S (ones (1,40) +2) ) «<< 

[obl3(ones(i.-40);,3) | j~b144 Snes in AW) 3. Jc] 
[b15 (ones (1,40),:)] [ble6(ones(1, 40) le 
aux21=[[{b10(ones (1,40), yd Te LO tones (. 40), 
oo) |. POLO GOnes (ly) 2) ls. ee 


>) ] [b10 (ones (1, 40) 


[b10 (ones (1, i ca Na a AO)>227 1 [bt 
Otenes (1;,40)., 2) 1% 

[b10 (ones (1,40),:)] [b10(ones(1,40),:)][b1l0 (ones (1,40),:)] [bl 
O(ones(1,40),:)]... 

[b10 (ones (1,40),:) 1] {[b10(ones(1,40),:)] [b10 (ones (1,40),:)] [bl 
O(6nes1, 40) ye aw 

[b10 (ones (1, Oe ee ener ewe Rent wee ween nee eT ORT Eee 
O (ones (1,40) .+2)7 «2. 

[b10 (ones (1,40),:)] [b10(ones(1,40),:)][b10(ones(1,40),:)] {bl 
O(6nes (120) 2) ieres 

[b10(ones(1, > acini alias )}] [b10 (ones (1,40),:)] [bl 
Oi Ones td. :4'0) oe el eae 

[b10 (ones(1, Ree ene enna Rone ane reemeeTe aE 
O(ones(1,40),:)]... 

[b10 (ones (1,40),:)][b10(ones(1,40),:)][b10(ones(1,40),:)] [bl 
O(enes (1,40) 72) eas : 

[b10 (ones (1,40),:)] [b10 (ones (1,40),:)][b10(ones(1,40),:)] [bl 
O(ones(1,40),:)]... : 

[b10 (ones (1, ier VIifbi0 Cones (1,40). 4::):) (bLO (ones (1,-40)2) 1]: LbL 
O(ones(1,40),:)]... © 

[60 (ones:(1,40),2)] [b10(ones(1, 40), :)] [b10 (ones (1,40) ,:):) [ol 


O(ones(1,40), yd. 
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Leo: (Ones (1740 )452)-] 


[blll (ones(1,40), 


[b10 (ones (1, 40) 
>)] [bl12(ones(1,40), 


ri) ] 
-)]1; 


b17=0.1309;b18=0.2618;b19=0.3491;b20=0.5236: 


aux22=[[b18 (ones (1,40),: 


>)] [618 (ones (1,40),:)]. 


[b18 (ones (1, ae 
8 (ones (1,40),:)]. 


[b18 (ones (1, et 
8(ones(1,40),:)]. 


[b18 (ones(1, = 
6 (Oones( 1.00) 7=)). 


[b18 (ones (1, eM 


8(ones(1,40),:)]. 


[b18 (ones(1,40),: 
8(ones(1,40),:)]. 


[b18 (ones (1,40), 
8(ones(1,40),:)]. 


{[b18 (ones (1, ee 


8(ones(1,40),:)]. 


[b18 (ones (1, we 
8(ones(1,40),:)]. 


[bis (ones (1,40). 
S(Ones (Ti. 20). 2) 7. 


[b18 (ones (1, eee 
Sones (1540) 25) 7. 


pLe{(ones (1,40)-73 
8(ones(1,40),:)]. 


[b18 (ones(1,40), 


>) J] [518 (ones (1, 40) 
>) ] (b18 (ones (1, 40) 


s) 1 PLS (ones (1. 40). 


)] [b18 (ones (1,40) 


) ] [618 (ones (1,40) 


*) 1 [bie (ones (1540). 


} 1d [RLS (ones (1,40) 


)] [b18 (ones(1,40), 


>) J [b18 (ones (1, 40) 


) J] [b18 (ones (1, 40) 


pace ae a 


7) |} lb1ls (ones (1.40) 


Sones 40) Smt 


[OL Cones (1),40).> =) 1 


[b19 (ones (1,40) 


r3)] 
aux23=[[b18(ones(1,40), 


yi DLS Cones (1540) 28 ha. 
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saci (ones (1,40) 


)] [b18 (ones (1, 40) 


,:)] [b18 (ones (1,40) 
)] [b18 (ones(1,40), 
pi 1bLs ones.( 1,40). 
,?)][b18(ones(1,40), 
)] [b18 (ones(1,40), 
,:)] (b18(ones(1,40), 
)} [b18 (ones(1,40), 
,:)] [b18 (ones (1,40) 
,:)] [b18 (ones (1,40) 
r:)][b18(ones(1,40), 
+) ][b18(ones(1,40), 
ee ones thy AO) ger 


[b20 (ones (1, 40) 
by Gsie ones a. 40), 


)]]; 





>) ] [b18 (ones (1, 40) 


>) J [bl 


roa Sime a 


>) ] [bl 


)] [bl 


ae oa 


2) Pi bt 


,?)] [bl 


peo) [od 


algeest 


Ole Boa 


>) ] [618 (ones (1,40) 


[b18 (ones (1, es )] [b18 (ones (1,40),:)] [b18 (ones (1,40), 


8(ones(1,40),:)]. 


[b18 (ones (1, a )] [b18 (ones (1,40),:)][b18 (ones (1,40), 
S (ones 40) 54) 1235 


[b18 (ones (1, co (acini ll aaa aia 
Stones: (1440). 2) 1 ss 


[b18 (ones (1,40),:)] [b18 (ones (1,40),:)] [b18 (ones (1,40), 

8(ones(1,40),:)]... 

[b18 (ones (1,40),:)] [b18 (ones (1,40),:)] [b18 (ones (1,40), 

8(ones(1,40),:)]... 

[b18 (ones (1, 40) 
a) 


)] [b18 (ones (1,40),:)] [b18 (ones (1,40), 
8 (ones (1,40) ; 


. 
Ibis (ones Gl, i ca ala el 
8(ones(1,40),:)]... 


[b18 (ones (1, 40) 


,:)}] [b18 (ones (1,40),:)] [b18(ones(1,40), 
8(ones(1,40),:)]...-. 


fb18 (ones (1, ee )] [618 (ones (1,40),:)] [b18 (ones (1,40), 
S (ones f40)442): 1 «<x 


[b18 (ones (1,40),:)][b18 (ones (1,40),:)] (b18(ones(1,40), 


~8(ones(1,40),:)].-.. 


ibis (ones (1, tenn ten eee ce emer ee 
8 (ones (1,40) 2) Js 


pie lonesd: ee APs pon Menen nae TLE Neer Se OE 


8 (ones (1,40),:)].- 


[b18 (ones (1,40),:)][b18 (ones (1,40) )] [b18 (ones (1,40), 


8(ones(1,40),:)]... 
fb17 (ones (1,40),:)] ey apace A0} ¢ =). 
[b19(ones(1,40),:)] [b20(ones(1,40),:)]]; 


=[(0.5]; 
a6=[2]; 

=[8]; 
al2=[(250]; 
al4=[9]; 


alo=[33]; 


al8=[4.5]; 
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>) J [bl 


)] [bl 


opt 


<P ip Boye 


)] [bl 


>) J [bl 
:)] {bl 
2p] [pL 
-) J [bl 
>) .) [bt 


>) ] [bl 


a20=[(10];_ 

a22=[11]; 

a24=[100]; 

a26=[0.06]; 

aZ28=[60]; 

a30=[3000]; 

a3Z2=[(0.05573 

a34=[24]; 

a40=[30]; 

« Assign the values of the initialization parameters to the 
6 cells. 

A={[ (22122400) 7) 2 
B={[ones(1,2400)']}; 

C={ [ones (1,2400)']}; 
D={[ones(1,2400) ']}; - 
E={[{zeros(1,2400)']}; 

P= tenets 

G={aux4(:)}; 

H={[aux9(:); bl (ones(2240,1),:)]}; 
J={ lLauxl0(*) 7 .1-(ones(2080;1) ,.2 3. | 
K={[auxl1l(:); bl(ones(1920,1),:)1]}; 
L={[auxl2(:); bl (ones(1760,1),:)]}; 
M={ [auxi3(:)? 57 (ones (1600,1);2) 1}; 
N={ [auxl4(:); b7(ones(1440,1),:)]}; 
O={ f[auxiS(:)4 bLO (ones (1280, 1) 45-2) ] 32 
P={[auxl6(:); bl0O(ones(1120,1),:)]}; 
O={lauxl7 (=)? DIO (ones (960;1).,.<) 1.4 
R={[auxl8(:);7 b1l0O(ones(800,1),:}]}; 
S={{aux19(:); bl5(ones (640,1),:}]}; 
L={ [aux20 (2) biS(ones (480,172) 13 
U={ Laux its) 3s bi 0 (ones (320,155.29) t= 
V={aux8(:) }; 

W={ [aux22(:); b18(ones(160,1),:)]}; 
X={ [aux23(:)]}; 
Y={[al2(fones(1,2400)],:)]}; 
Z={[al4([ones(1,2400)],:)]}; 
a={[alo(fones(1,2400)],:)]}; 
b={[al8([ones(1,2400)],:)]}; 
c={[a20{[ones(1,2400)],:)]}- 
d={[a22([ones(1,2400)],:)]}; 
e={[a24([ones(1,2400)],:)]}; 

a ape ine? 2400). ys) i} 

O=11a2( [ones (1.2400) ]5-5).):}3 

A Ea cab aah etre ag eer 
k={[a28 ( [ones (1,2400)],:)]}; 
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ones(1,2400)],: 
[ones(1,2400) ], 
[ones (1,2400)], 
)}3 
[ones 
al4([ones 
al6(fones(1,2400 


[ao ([ 
[ ( 

[ ( 

a (: 

[ ( 

[ ( 

[ ( 

[al8 (fones(1,2400 
[ ( 

[ ( 

[ ( 

[ ( 

[ ( 

[ ( 

[ ( 


a6 
a30 


a3Z 


Il 

bee 
La td Os 
——_ “~~ “oe 
“ee “se 


1,2400 
1,2400 


a4Q 


( yee 
( yag’s 
( ere 
( lies 
a20(fones(1,2400)],: 
a22([ones(1,2400)],: 
( yleges 
( bas 
( )],: 
( Vil gas 
( yee 


. "=e ‘Se =e “*a “oe 


il 


a24([ones(1,2400 
fones(1,2400 
[ones (1,2400 
[ones (11,2400 
11,2400 


a24 
a34 
a30 
a32 


oe aR ea eae ae area 


“= 


"=e “Ne “oe “Ye We 


fones 


In this step, the cells with values from the several 
Simulations are assigned to structure I. . 


=struct ("num ,A, Sswtsh”,B, "carry ,C; *nlk*,D, "chati* EF ;"neis 
', F,'seltrac',G, 'skal',H 


'SkaZ*,d, SkVL' Ke. SKVZ" >. Lb; enra.”’ 7M, *enrb",;N;'tal",0;"taZz";P 
gf lea pO pe OZ pk 


'tm',S,'tmv',T, 'tv',U,'ttg',V,'sekhlim',W, 'sekvlim',X,'ppc', 
Y,; “£reqc" ,2Z 


fantgainc sa, “HEC; D, mol bwe- 7G; NMOreioc yO," Eee" ve," numpulc 
Bae i 
Fd f e e e 


'‘nhosange’,»¢g,; enve";h,’ nutireqc’, k,* sexrbwo",.l,*erossc’,m,'alp 
haces s:6 <2 


'beam’,o, ‘ppm’; p, "L£reqm',d, "antgainm’,r,;'HPm',s, *noLbwm', tc, 


'noLipom';uy "rrm",v, numpuim',;w," £sirm" »x;crossm"; vy,’ alpham 
t 
e219 


— 


$ This section shows the user a GUI (Graphical User 

* Interface) 

$ "Menu" to select a pre-programmed simulation from the 

$ initialization structure I. 

6 Appendix has the simulations numbers associated with 


19] 





ojo 


all model parameters. 

In this GUI ,missile and captive-carry simulations are 
runned, stored and ,if desired, 

graphed for a comparitive analysis. 


ae oP 


ole 


menu 


sDefine po global variable. This variable plays an important 
* role to set the exact 

6 moment of nulka rocket launching. Its parameters are 

> pO= |. "trigger time” (internal flag-allows. change po value 
S$ only once), 

% initial Nuika x~-position,initial Nulka y- 
% position,initial Nulka z-position, 

% launching time]. 

6 Intially all values are equal to zero. 


po=[ 00 0 0 Oj; 


% This section initializes the model parameters (Default) 
% ee TOE ee 


S$ azimuth 
skal=I.skal(1,1);° 
ska2=I.ska2(1,1); 
elevation 
skvi=I.skv1(1,1); 
skv2=I.skv2(1,1); 


oo 


*** PROPORTIONAL NAVIGATION 
**x**x* EFFECTIVE NAVIGATION RATIO 
azimuth 
enra=I.enra(1,1); 
elevation 
enrb=I.enrb(1,1); 


oO ol oO 


oo 


*** AUTOPILOT 
azimuth 
tal=I.tal(1,1); 
ta2=I.ta2(1,1); 
elevation 
tole epi. ):s 
j nal @ 7A aie wo) 9a Ogre 


a o\O 


oo 
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eee MISSILE. DYNAMICS 
XY movement acceleration delay 


oP oP oO 


eEm=L etm 1g) 


Z movement acceleration delay 


oO oO 


EMV=HlstmMvV (45-1) 4 


oo 


Velocity Change Delay 
tv=I.tv(l1,1); 


5 *** Time-to-Go 


CEO=LsEto(ly.)5 


Shes ‘Seeker FOV(15 degrees for each side of LOS 
in azimuth & elevation) 7 


oP oP oO oP oO 


*** Values in radians 
sekhlim=I.sekhlim(1,1); 
sekvlim=I.sekvlim(1,1); 


sDefault parameters for running simulation 


swtsh= I.swtsh(1,1); sSimulation has a SeDEES. target 
- $as default 
Canry-Lecarry.(i;L); SSimulation has a missile as a 
threat as default 
nik=t. niki i.) - Simulation has no Nulka 
' Sactivated as default 
chaff= I.chaff(1,1); S$Simulation has no chaff 
Sactivated as default 
noise= I.noise(1,1); $Simulation has no noise in the 
sseeker as default 
num=I.num(1,1); $Simulation number is set to 1 as 
| $default 


seltrac=I.seltrac(1,1); %@Simulation has a COSRO seeker as 
6default 

beam =I.beam(1,1); $Simulation has a Gaussian beam 
sshape as default 


=— 





ce) 


* ™***COSRO seeker initial parameters 


Ppesivppetl, 2)4 
freqc=I.fregqe(1,1); 
antgainc=I.antgainc(1,1); 
HPCG=1..HPe (1,1). 

Noibwe=I .noibwe(i,1)% 
NoLtiogc=(..no1tige (14.1) 
Ere= Ul. Fre (1,7 .))5 
numpulc=I.numpulc(1,1); 
nosangc=I.nosangc (1,1); 
envc=I.envce(1,1); 
nutfreqce=I.nutfreqc(1,1); 
serbwc=l.serbwe(1, 1); 
crossc=I.crossc(i,1); 
alphac=I.alphac(1,1); 


° 


o ***MONOPULSE seeker initial parameters 


ppm=I.ppm(1,1); 
freqm=I.freqm(1,1); 
antgainm=I.antgainm(1,1); 
HPm=I.HPm(1,1); 
noibwm=I.noibwm(1,1); 
nNOiltLon=l.noltigmi{ i; 1); 
rrm=I.rrm(1,1); 
numpulm=I.numpulm(1,1); 
fslrm=I.fslrm(1,1); 
crossm=I.crossc(1,1); 
alpham=I.alphac(1,1); 


+ Define the seekers values/parameters of the vector 
"current" that will be used 
« for the noise generation in the Noise Generator Block. 


db=[0]; 6dB is just an auxiliary variable to set 
6zeros in the "current" vector 


current=| tab Clones (1,22) 1) )) t.ppe tl, i) I.freqce(1,1) 
i-eancaai ine (ind) 2a Pet ie 1) 

i.nOLbwetl> i) Ienostiget,.1) f.rre() 14 
Lenumpule- (i): Denesaenge (6.0) ccd 

Peenveti,i) Tenutéireqc ti, 1) I.serbwec (1,1) 
LeCrosse(l;,4) Dealonacti,1) 

E<ppm(i;1) Latreqm(i,1) Leantoqainm(i,i) 
te Prd) not bpwmi l, 1) 
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isnoirtigm( 1,4) 
fers brie) 
I.crossm(i,1) 





Lstredl, -)- isnumpulm( i.) 


Tedlpham( 1,1) }*s 
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APPENDIX C. FUNCTION CODE noise error.m 
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(s) 
(Hz) 


(Hz) 


aux 1S an auxiliary variable 
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* Normalized offset angle 


9. 


Envelope correlation time 
Beam shape (0/Gaussian,1/sinc) 


Nutation frequency 
Servo bandwidth 
sIf seeker is Monopulse 


$If seeker is COSRO 


% 
fe) 
% 
S 
% 


(u(29)==0), 
tek3 = u(9); 
tec = u(10); 
beta = u(12) 


noes 
else 








aux = [u(15:22)]; % aux is an auxiliary variable 
slrl = u(23); 6 First side lobe Ratio (dB) 
end; 
Pt = aux(l1)*le3; %$ Peak Power (W) 
freq = aux(2)*1e9; 6 Frequency (Hz) 
G = 10*(aux(3)/10); 3 Antenna gain 
HP = aux(4)*pi/180; % Half Power Beam Width-3dB (rd) 
B = aux(5)*1le6; 6 Noise Bandwidth (Hz) 
r = 10% (aux(6)/10); Noise figure 
dR = Be) ¢ Range resolution (m) 
n = aux(8); 6 Number of pulses integrated 
RCS = wills); * Target Radar Cross Section (m*2) 
alta. = (4) 3 6 One way atmosferic attenuation 
% coeff (dB) 
e = 3e8; * Speed of light . 
kT = 4,.14e-21; * Product k(Boltzman's constant) .T 
% (300K) 
g , S/N Ratio for a single pulse 
wl = e/7 fred: ¢ Wavelength 
N = KIE*B*E? %¢ Noise 
“aRdB = alfa*2*R/1000; 
% Atmospheric Attenuation 2-W to R (dB) 
aR = 10% (aRdB/10); 
¢ Atmospheric Attenuation. 2-W to R 
L = exp(-aR); 
* Atmospheric loss 2-way 
SNR = (Pt*G%2*RCS*wl*2*L)/((4*pi)*3*R*4*N); % S/N Ratio 
1£f (u(29)==0), + If is is a COSRO seeker 


eo Poly Fit. = Curves: Normalized offset angle X 


Ksl/sqrt (Lk1) (and Ks1) (From Fig.14 on Chapter 2) 
i= 001402 250-.4704 550.150. 9-1 | 2 | 


% Cosro/Gaussian/Thermal 
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Vis (0.010. 5,060 oy.17079570.840. 15 ]s 
pl=polyrit (xl,yiy 5); 


if (beam==0), 6 If 1s a Gaussian beam shape for the 
+ COSRO Seeker 
ptet = pl; 
psci = [2.77,0.0001]; 


2. 


2 Cosro/Gaussian/Scintillation 


else 


° 


= 


> If is a Sinc beam shape for the COSRO Seeker 
x2= (041705402570. 7,0.8, 1 )3 
V2= (0.257029; tp 1. 1554.2,1.05 15 
D2=pelyilt (x2; 5279) 
ptet =p2; 
sCosro/Sinc/Thermal : 
RSS [ Osi 0 4, 06,0. 7;,-0.8) 5 
Vo= (O25 ps2 194.2 Seo1s 
Do=poLlyite( 23, ¥355):5 
psci =p3; 


$Cosro/Sinc/Scintillation 


end; 
KsLk = polyval (ptet,tek3) ; 
Ks = polyval (psci, teks); 

S Standard Deviations 
stet = HP/ (KsLk*sqrt (SNR*n) ) ; %$ Teta 
sci = 0.225*HP*sqrt(beta/tc)/(fs*Ks); % Scintilation > 
sd = sqrt(stet*2+sci%2); %$ General 

else 6 Monopulse 


3° 


6 Poly Fit - Curve: First Sidelobe Ratio X Km (Gaussian) 


x4=[15,20,24,30,40]; 
VAS (17 859s 0, 25254514 
p4=polyfit (x4,y4,5); 
pm = p4; 
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Km = polyval(pm,slrl); 
6 Standard Deviation 
sd = HP/(Km*sqrt(2*SNR¥n) ); 
end; 


SS om rs te es i eee ee ee ee i eee ee es 
GO Fe SS FS SS SS ES EE EE SS SS SS SS ES SS EE SE SE EE SS ES SS EL LL ES LL LT SS TS se aS Se seas 


Errors (azimuth => dfi, elevation => dteta) 


% Note: The errors have a Gaussian distribution. The mean 
% should be zero (<erro>=0), and the standard 

S deviation given by the expressions above, 

S ie error = Normal(0Q,sd). Therefore, we can 

% randomly generate an "error" from a 

% Normal distribution (0,sd) for each angle . 
% measured. This "error", when summed to the 

% actual value (VLOS,HLOS) causes the seeker to 

S have a behavior statistically similar to the 

S real system. 

ph = randn; 

pv = randn; 


y=zeros (2,1); 


“ 
}- 
iI 


y sd*ph; % Horizontal Angular Error 
ViZ7i) = Sd*pv; 6 Vertical Anguiar Error 
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APPENDIX D. FUNCTION CODE nulka.m 
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Initially the Nulka position is the same of the ship 
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Xn=u(1); S6Nulka x-position = Ship x-position 


Yn=u (2); éNulka y-position = Ship y-position 
Zn=u (3); tNulka z-position = Ship z-position 
Vs=u (4); 

* Nulka Horizontal Velocity = Ship Velocity 

$ Assume values of 50/3 ft/sec (10 Knts) or 

$ 20ft/sec (12knts) 


Vn=u (5) ; 
SNulka Ascension Magnitude Velocity (100 ft/sec) 


flag - allows the Nulka rocket be launched only once when 
s Tame: CO Ge as: Teacned. 


t=u(7/); 

Sintroduces the current simulation time 

if flag==1 Time to go reached ? 
if po(1)== 


sves,Time to.go reached.'Trigger time’ reached ? 


po(2:5)=[Xn,Yn,Zn,t]; 
No, 'Trigger time’ not reached yet.Freeze the current 
ship position and simulation time. 


AP ole 


po(l)=1; 
Set the 'Trigger time' to one.'Trigger time' reached. 


end 
dt=t-po(5); 
Yes, 'Trigger time reached',calculate the time difference 


% between the current simulation time and the instant that 
6 'Trigger time' was reached. 


% Calculate the current Nulka position 
Xn=po (2)+Vs*dt; 

¥n=pe (5) Fyn cos (41:2509)*de-; 

2n=po (4) +Vn*sin(1.309) *dt; 


% | Nulka altitude checking 
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ttop=400/ (Vn*sin(1.309) ); 

% Maximum time to reach the height of 400 ft with 

% vertical component of the Nulka ascension magnitude 
% velocity. 


if dt>=ttop 

% If the time difference is bigger than the maximum time 
$ to reach 400 ft height,keep the Nulka in a constant 

% position in relation to the ship. 


Xn=po(2)+Vs*ttop; 
Yn=p0 (3) +Vn*cos.(1.309) =Ctop; 
Zn=po (4)+Vn*sin(1.309) *ttop; 


end 

end 

%$ Send the Nulka position back to the Nulka Generator 
p(1)=Xn; 

Pi2) =i 

P(3)=2n; 
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APPENDIX E. FUNCTION CODE menu.m 
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ASCM - Missile/Captive-Carry Simulation 


menu. im 
FUNCTION 


Purpose: This m-file is a machine-generated 
representation of a Handle Graphics object 


and its children. 
$ To reopen this object, 


$%$ at the MATLAB prompt. 


Project 
Name 
Type 


% 
% 


ae ol? 


just type the name of the M-file 


oe 


$% The M-file and its associated MAT-file must be in your 


re\\9) 


O77 31796 


LT Wagner A. de Lima Goncalves 


ocooocoecooocoogdooococooogcpoocoocooocpne$dcaocoogcoqcoocooqcoqcocooco0 0g 000UCcU0OCUcUNDDLCUOULC8 
SESCSTCCSCECTSCSCTCSCTSCSCSCTCSCSCSCTCSC TST SC SCCCCCCCCSCSCCEC CSC CEST CCSCCCSO 


Date Last Modified 
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By 
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oi? 
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ale 
ae 
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ol? 
oe 
oe 
oo 
oP 
ae 
oe 
oe 
ol? 
ae 
oo 
oe 
oe 


menu () 


function fig 


load menu 


Figure Color’; [1 111i; 


'Colormap',matoO, 
'Name', 'Menu', 


no: 


"PaperPosition', [0.25 2.5 8 6.000000000000001], 


'PointerShapeCData',matl, 


‘Position’, [i 34 1024 6¢7 |, 


‘Tag’; 'EigGL*)¢ 


uicontrol('Parent',h0O, 
VUNLES .5. “DOInNtS y 


FListboxTop ’, 0,4 


igus 


ulcontrol(’ Parent"; AO, 


"Unies 5 “POlnts:’ 5 


'Tag', 'Frame2'); 


‘POSITION’ ;matZ, 
fovyle’, iframe", 


hl 


* ©¢ 


'BackgroundColor’, [0 0.501960784313725 1), 
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hi 


hl 





"HWLSEDOXT Op" ;:07:. 4% 

‘Position',mat3, 

'String','Beam shape', 

'Style','frame', 

"'Tag', 'Framel') ; 

= uicontrol('Parent',h0O, 

‘UnLtS’ 5 PpOIness 2.44 

‘BackgroundColor', [0 0.501960784313725 1], 
‘bLStboxTop";0; 

"Position',mat4, 

'Style', 'frame', 

“Lag. Frame. )-2 

= ULCOnurol< Parent .ho0. 

rUMLES* > “DOIntes:. acx 

‘BackgroundColor’; (0: 0.501960784313725. 1), 
‘HLS eDOx TOD, £0 acs 

‘Position', [380.4827586206897 11.17241379310345 


230.896551724138 195.5172413793104), 


hi 


"SEraing "4 mac 5, 

'Style', 'frame', 

'Tag', 'Framel') ; 

= uicontrol('Parent',ho, 

‘Unies j9 DOineSs"y css 

“BeackGroundcolor’ {1 1. 1), 

"ELSE DOXTOD’ 7:0): seca 

"Position', [438.2068965517242 142.1379310344828 


142.1379310344828 21.10344827586208], 


hl 


hl 


hi 


'String','If noise =On and Tracker type=On', 
‘ovy Le", cext', : 

lag’; State Pext >) 

= uicontrol('Parent',ho, 

“Units 4: DOI1ntSs a 

BackgroundColor’; [0'0.501960784313725 1), 
‘LIStTDOXTOD" 04 << 

"Position',mateé6, 


Scerng';maty, 


"Style','frame', ... 
‘Tag. ¢* Brame." )s 

= uicontrol('Parent',ho, 
SUMAES sy POL NCS ye . sans 
‘BackgroundColor’, [.l- 7. 17]. 
TEFONESITZ6 "4 14. ace 

GE Sr eexToOp. 70, 

‘POSiCLOn’ -Matey.. <4. 
'String','ASCM Model Parameters', 
roy lee CesT . gta 

‘Tag’, "Staticrexts')s 

= ULeontrol( Parent" 7h0. 
‘UnLes* > DorImts", 
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ei 


hil 


hi 


YBackqroundColor’,; 14. 1. ti1y, 
'Fontweight’;, bold", 

‘Li stboxTop’, 0; 
'Position',mat9, 

‘String’; Parameters.“ ; w#< 
rStyLle ; “text; : 

'Tag*, Sstaticrexto'); 
=Wconcrol(” Parent *,h0, 
‘Un2ts' ; points’ : 
'BackgroundColor', {11 1], 
'Callback',matloO, 
"Position',matll, 

‘String’ ;matiz, 

‘Sty le” ,;" LESEbox”’ ; 

'Tag', 'mono', 

'Value',10); 

= wurecontrol(' Parent’, hO, 
‘Units 7-“pOints’ » -+<% 
'BackgroundColor', {11 1], 
'Callback*matt3, 
"Position',matl4, 
rSering yma Lo, 

‘OLY Le op LS EDOR’ » 
'Tag','ascm', 

'Value',1); 

= uvicontrol('Parent',hO, 
'Umits<"pOtnes’ 7. 6% 
'BackgroundColor', [0 0.501960784313725 1], 
‘List boxTop" ; 0; 

"Position' 125. 44827586206897 d Bos 17241379310345 — 


135.9310344827587 304.1379310344829], 


hi 


'String', 'Beam shape’, 

Sty Le"; frame y 

'Tag', 'Framel'); 

= uicontrol('Parent',hoO, 

‘Units’ 7" pOlncts 7. 

iBackevoundcelox" 10 O. 501960784313725 aie 
"'HandleVisibility','off', 

"LAIStboxTtop",-0, 

"Position' 06. 06896551724138 318 .4137931034484 


235.8620689655173 91.24137931034483], 


hi 


'Style', 'E£rame', 

'Tag', 'Framel'),; 

= vpicontrol('Parent',h0O, 

WUnLtS *; "peinus =; < 

Baekeuoundcolor’ 10. 0.501960784313725 1], 

‘LTS tboxTlop:’ 0, 

'Position' "1390. 4137931034484 319.0344827586208 


111.1034482758621 90.00000000000001]}, 
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Ai 


Auk 


3/ 


hi 


hi 


lous 


hl 


'"Style','frame' 

'Tag', 'Framel'); 

= uicontrol('Parent',ho, 

‘Unies? , pointes 

‘BackgroundColor’ ,.[0. 0.501960784313725 1], 
VES tDORT OD 540; 

'Position',matl6, 

'Style', 'frame' 

'Tag', 'Framel'); 

= uicontrol('Parent',hoO, 

"UNLES 7;* pOInts. ig 

'Backeoroundcolor' 7 td. DT Lie. wax 
"FontWeight','bold', 

'GLStbOx Top yy. x 

"Position! TAAT. 5172413793105 219.1034482758621 


-24137931034483 19.86206896551725], 


‘OCrIng 4 CuUrrenG Valle: wa. 
rOcylet;  texc* y 

Tag; 'StaticTextil' }s 

= ieeneeo(: Parent',hd, 
"UAtES) g POINeS "sg: «an 
‘BackgroundColor’ ,.[1. 1 2); 
"Callback',mati7, 
"Listboxlrop' 0; 
"Position',matié8, 
‘SeLring” 2 Os25" 
"Style','text', 

‘Tag’; 'Valuel*).; 

= uicontrol('Parent',h0d, 
‘Units’, *poincs* 
ipackoroundcolor (i a ee Ol |B 
fFontweignc:, ‘bold’, 

List boxlTop".,0; 


" POSttlon" , (462. 4137931034484 26.68965517241379 
i oP 


24137931034483 21.10344827586208], 
"StErng  ," Current: Value", 
'Style','text', 

'Tag' |'StaticText15' i 

= uicontrol('Parent',hoO, 
"ORES," DOLLIES». -<.¥ 
‘BackgroundColor’ pf ob aly 
"Callback',matl9, 

"ha Seboxitop*;0; 

'POSiLtLOn *;matZo0,; 
roLELng <7 3000", 
POcy le”; "cCext*; 

'Tag', 'value3'); 

= ulicontrol('Parent',ho, 
"Unies" 7 "points 
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hil 


gta 


hd. 


hl 


D6 


hl 


hi 


‘BackgroundColor’, [1.1 d)y 


"'Callback', 'update’', 
rhaistboxTop';0, 
'Position',mat21, 
‘SoLring'*,;matzZ2, 
'Style','popupmenu', 

'Tag', 'PopupMenul', 

'Value',1); 

=-uiTcontrolL( “Parent ,n0; 
"UNnEeS.” 9" POLNts "9% as.% 
'BackgroundColor', {i 1 1], 
YPONtLOL Ze "22057 alex 
‘Listboxlop’, 0: 
'Position',mat23, 

'String', 'Select Missile Simulation’ 
Style’; ‘text', | 
'Tag' “'StaticText1' hs 

= vwicontrol('Parent',hO, 
"UNLES*,’ pOlnts; : 
"Callback', 'updatel,ascm!', 
"Listboxlop., U0; 
"Position',mat24, 

VoOEr ing: ear Cye Simulation’ . 
'Tag*;,*Pushnbutton3"); 

= weonteoL Parent',h0o, 
“Undes* 3 pointes” 
‘Callback’; "*store. simulation", 
'Listboxlop” 0; 
"Position',mat25, 

'String', 'Store data', 

"Tag",  Pushbuttons*); 

= uicontrol('Parent',hO, 
unleS g POrneS: 
"Callback','ascm', 
'‘ListboxTop', Us. aus 

"Position' (297. 9310344827587 374.2758620689656 
34482758620691. 15.51/724137931035]4 .2% 
rolriIng; Run simulation’ ;. 2.2 
‘Tag’; Pusnbuttoni*):> 

= uicontrol('Parent',hO, 
LOnLes -;poincs 
'Callback','store simulation’, 
‘ListpoxTop';0, 
"Position',mat2o6, 

'String', 'Store data' 

'Tag', 'Pushbutton2'); 

= uicontrol('Parent',hO, 
"OHLECS -p* DPOINES”% wi< 
'Callback','save gold,close', 
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hl 


2 bo. 


hl 


coe 


hi 


Os 


hd 


hist box. Cp 20, 

'Position',mat27, 

'SOLLAG f° Eee ¢ ‘ 

Tag’ 9 PUSshbucTond.”)s 

= uicontrol('Parent',h0d, 

ee 

"Callback", "simulations plot", 

‘ListboxTop', of & 

'POSition’ (528. 2068965517243 374.896551724138 


-24137931034484 14.27586206896552], 


‘Ser ing” py Plot. "4° cues 

“lag’, Pusnbutton4”):; 

= Ulecontrol(*Parent.”:,h0;, 

OMLeS “y DOANCS > tuc% 

"BackgroundColor; [2 1. 1], 

'FontWeight','bold', 

PhIStDOXTOD! 7 0y esis 

"Position’, [4/71.1034482758622 173.7931034482759 
OOQ000000000001 18.62068965517242)], 
'String','Monopulse Parameters' 

MOC y LeVYy LORE cg sees 

rag’, "Svactelext /*)4 

= uicontrol('Parent',ho, 

UnLES* "points", 

BackgroundColor... 4 “i: Ey 

'FontwWeignt', "bold", : 

TListboxTop’ +0; be 
“POSLEUOn ;, (249.5017 24137935104 1732 7931034462759 
69517241379313 19.24137931034483], 

roering-».? COsRO veneaiaaisii 

TOLyV Le 4 Lexc’ 4 

rag” "StaticText4' ); 

= uicontrol('Parent',hO, 

MONG ES 4 "DON ES "ys. 3:4.< 

‘BackgroundColor’ ;..[ 2. i aj, 

MLastbpoxlop’ ;,0;, 

"Position ' | (223. 448275862069 143..3793103448276 


128 .4827586206897 22.3448275862069], 


hi 


'String','If noise =On and Tracker type=Off', 
‘SCVLe"y text; ae2 

“Tag';) StacicClext>  )> 

= ULGontrolL( Parent’. )O0.. 2. 
‘Units', 'points', rae 
"BackgroundColor', [11 1], 
'"FontWeight', 'bold', 
tLISEDOXT Op 40s sux 

'POSILECLOM smatZos 24 
'String', 'Beam shape', 
TStyle*,"LExt sy. ~a% 
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'Tag', 'StaticTexti0'); 

hi = aicontrol( Parent", nO, 
'UnLts 7 “poLnes”; 
'BackgroundColor', [11 1], 
'FontWeight','bold', 
“LisStbpoxlop' 40, «ax 
‘Position ',mMactZ9;, -«s-< 
'String', 'Gaussian', 
'Style', 'radiobutton', 
'Tag', 'gaussian button'); 

hl = vicontrol('Parent',hd, 
‘Unies: 3 POInNtS  % -wsrs 
"BackgroundColor', [11 1], 
PROntCWeELOnt. «" bola”, 
‘Last box Top "0; 
"Position',mat30, 
‘String y  olne-, ; 
'Style",'radiobutton", 
Tag’) Since: DbUucton') 7 

hl = uicontrol('Parent',ho, 
"UNI ts"; "pOLnUS", «<«% 
‘BackgroundColor’; (i... ily 
'FontWeight','bold', 
‘LIStbOxTop *,.0; 
'POSiL1On * "1168. 8275862068966 88.75862068965519 

50.27586206896553 15.51724137931035], 
"String', 'Parameters ‘*, 
'Style','text', ; 
"Tag', 'StaticTexts'); 

hl = uicontrol ('Parent',h0Q,- 
"Units"; "polntus’} « «% 
"BackgroundColor',[{11 1], 
"Callback',mat3l, 
"Position',mat32, 
"String macs s; 
holy Le’ 2" LES LDOX 5 
Tag"; "Cosro’ 
'Value',14); 

hi: = acontrol.(* Parent” ,nv; 
‘Unies’ p  POlneSs*, 
‘BackgroundColor’, [2 1. Ll, 
YFOntEWe1GQnE';,."pold”, 
PhaStbOoxTop yO, 
'Position' 1234. 6206896551725 25.44827586206897 

37 624137931034483 1826206896551 7242 1, 
‘string’, Current Value’ 
‘Style’, PExt", 
‘Tag’ -tgtaticText13")+ 

hk =] urecontrol( "Parent", RO, +. 
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hi 


hl 


hi 


hi 


hi 


URLES"* 2s" DOGS". x. 
“Backorounacolor' 41 1 2). 
'Callback',mat34, 

YS thbOxTOp™ » 0; 

 POSLELON ,;mat35, 

fOerang e055 
"Style','text', 

'Tag', 'value2'); 

= ULCOnErol (Parent sho. 
rUMAESs p "DOlmrs ';. - 2% 

Pack GeOundcolors (41°) 4]. 
nPOnEWel ght; Old" se 24 
'ListboxTop',0O, 

‘POSition’ ,mat36; 
‘string’, 'Basic Settings', 
"WEY LET, TLeRes : 

‘ad 'y* Statrerexe?! )-s 

= uicontrol('Parent',ho, 
“U2 CS" 7 "DOints 'y: ..« 
-packgroundColor*, |. 1. Ta. 
‘Poncweight", "bold', 
“LiStoexl Op" 70; 

 POSLtLON* -mats7; 
‘String’, "Noise, 
"Style','text', : 

lag’, 'StaticText3”" )s 

= uicontrol('Parent',ho, 
TURLCS’, pOLntSs' > ~< 
“BackgroundColor (1. ak 1, 
"FontWeight','bold', 
‘LEertboxTop" 0; 
"Position',mat38, 

“ote ngs On; 

Style", radpoboutton";, 
‘Tag’, "noise button’): 

= uicontrol('Parent',ho, 
“UnNLES +  DOLnES 4. 4% 
"BackgroundColor", [1 1 1]. 
'Fontweight",."bold", 
"ListboxTop',0O, 
-POSLELON ~mat 39. 
‘OEE 5 On, 

recyle”, "radiobutton", 
"Tag', 'swtsh button', 
"Value',1); 

= ulicontrol('Parent',h0o, 
OUnLCS ¢ 7 DOInes? 4 . 
BackgroundColor’, [1.2 17, 
-FontWeight’, *bold'; 
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44. 


Od 


hi 


gall 


nL 


hi 


FLiStboxTop’ ; 0, 

"Position' 129. 79310344827587 253.8620689655173 
6896551724138 15.51724137931035], 
"String," target"; 

‘Style’; CExt'; 

'Tag' 'StaticText3! 1 

= wEconerel. Parent',hO, 
'Unats',;" polices’ 
iBackeroundcolor" mel A dei 
'FontWeight', 'bold', 
'EisSstboxtTop";0; 
"Position',mat40, 

rSctring’ On; 8 
'Style','radiobutton', 
Tag’; "Carry Dutton”); 

= GiconcrolLt(’? Parent, hd, 
‘Uns ts* p>" points» ace< 
rBackgrouncColor’; [i 1. 1], 
'FontwWerght", "bold", 
‘'ListboxTop'; 0; 
'Position',mat4l1, 
‘String’, 'Missile', 
‘Style’, 'text', : 

‘Tag’, Staticlext3”); 

= uicontrol('Parent',h0O, 
LUNES” 4 DOINGS » ‘es < 
‘BackgroundColor’ a a As 
'FontWeight','bold', 
‘LESTDOXTOp., 0, 
'"Position',mat42, 
String’ 4 On; 

‘Sty Le"; radrobutton.; 
‘Tag’; nik button, 

PN Ade yp pe 

= uicontrol('Parent',hd, 
‘Units? y*DOInNcS | scons 
"BackgroundColor"; [1 2 L)y «2. 
'FontWeight','bold', 
‘List boxl op" ; 0, 
"Position',mat43, 

‘String’; Nulka’, 

'Style', 'text', 

'Tag', 'StaticText3'); 

= Gieontrel Parent',hO, 
"UNLES” ; DOlNGS 5. -ss-x 
'BackgroundColor', [11 1], 
'FontWeight','bold', 
rLEStboxTop" ,.0; 
"Position',mat44, 
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rocrang” -" On: 
‘otuyle*;"radrobutton", 
hag a Chat f- DULtOn 3 
hi = uicontrol('Parent',ho, 
‘Ona esS*y. DOIntsS” ; 
“packgroundColor’; (4 1 1); 
'"FontWeight', 'bold', 
"ListboxTop',0O, 
"Position',mat45, 
rotting "Chari, 
POC V Le 4 Eee", 
'Tag' 'StaticText3! 4 
hi = useoentro: ("Parent '; ho; 
‘Units', 'points' _ 
'BeackOroundColor'; [4 1. Ay; 
'FontWeight','bold', 
‘LiEStboxlop*, 0}. « 
'Position' (98. 0689655172414 §6.09659172413795 
AA O68 9655SL724138 1626206896057 24215. <2 
‘String’; On’; 
‘Style’, Lag LOouLtton’ 
hag 7 -SeLtLac uccon + 
Al = GL COntrol-( Parent’ {Ay “44 
"UALTS* 5" DOUNTS *y. ses 
‘BaGKGLOUndCOLOr yg... 2. Ly. wae 
“POontwei gnu’, bold”, 
'LAstboxlop » Oy. .« 
'Position' (31. 0344827586207 86. 9655172413795 
44.6896551724138 19. ph gaieianghle ade ae 
‘String’; (Tracker type’ 
"Style", 'text', ‘ 
'Tag', 'StaticText3'); 
hl = uicontrol('Parent',hod, 
‘URLS > "DOineS 7: -s<- 
‘BacCkGroundColor’, fl. 2. by 
TlaStboxlop';.0; 
"Position',mat46, 
'String', 'Off=original target On=ship' 
"Style','text', . 
‘Tag’ 'StaticTextl7' ie 
hl = uicontrol('Parent',hoO, 
"ONS." POlntS* 7% sax 
*BackorounacCo.or*, ( 2. th, 
fLast box op"; 0% 
'Position',mat4/7, 
'String', 'Off=Captive Carry On=missile', 
YSuyLe*, "text", 
'Tag' 'StaticText18' }3 
hl = uicontrol('Parent',h0o, 
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rURLES"; pOInts + 
‘BackgroundColor’, {1.1 i), 
"bast boxlop 7,0; 
'Position',mat48, 
‘String','’Off=No nulka On=nulka on', 
"Style, Eek E se <a 
Tag’, Staciclexelo" ); 

hil = uicontrol('Parent',hO, 
"Units," pol1nts, : 
‘BackgroundColor, [2.1 2), 
fhastboxTop’ +0, 
'Position',mat49, 
PString', OLf=chert oft «On=charr: on", 
PSUVLe 9." CCxEy res 
'Tag', 'StaticText20'); 

hile} Wwicontrol(* Parent” ;Av; 
‘Units: |. pOlnGs’ 3. - «3% 
‘BackgrounaColior’, (1. 1.1), 
"ListboxTop",0, 
‘Position’ ;matoU,. w«.« 
'String', 'Off=No seeker noise On=seeker 
‘SLYLe  y OMG 9. 6:6 
Magy "StacicrextZi*:)7 

hl = wreSentrolL(" Parent:A0, 
TUNES" - DPOINCS. y tks 
'BackgroundColor',[1i 1], 
'HorizontalAlignment’,"*left', 
LiiStpOxLOp' Uy. ais« 
"Position',matd5l, 
'String”,'’ Off=Cosro «.:On=Monopulse", 
TOUYLe LEZ E y see 
'Tag'; ‘Staticrext 22"); 

if nargout > 0, fig = h0O; end 
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APPENDIX F. FUNCTION CODE simulations_plot.m 
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ASCM - Missile/Captive-Carry Simulation 


Simulations plot.m 


FUNCTION 


Purpose: This m-file is a machine-generated 
$ representation of a Handle Graphics object and its 


Project 
Name: 
Type 


rela 


children. 
* To reopen this object, 


$% at the MATLAB prompt. 


29 
66 


just type the name of the M-file 
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$% The M-file and its associated MAT-file must be in your 
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Simulations plot () 


faguret Color’, 10. Os501LV60764si S725 1), 


"Colormap',mat0O, 
Wuveontrol ('’Parent”™, ho; 


‘Units’, *poincs"; 
'ListboxTop',0O, 


"PaperPosition', [1.5 1.25 8 6.Q00000000000001]J, 


"PointerShapeCData',matl, 
'Position', [361.8620689655173 243.9310344827587 


216.6206896551725 128.4827586206897], 


'PaperOrientation', 'landscape', 
"Position',[1 34 1024 687], 


function fig 

load simulations plot 
'Renderer', 'zbuffer', 
"RendererMode', 'manual', 
‘Tag’. "Simulations Plot”); 
‘Style’, "frame", 


hod 
hil 











"lag',;  Eramel*); 
hl = uicontrol('Parent',h0O, 
‘OMLES ty POlnNeES*, 
"di STLDOX TOD 20% .os% 
"Position', [360.0000000000001 45.31034482758621 
Z16<6200896551725 128.4827586206897), 
'Style','frame', 
'Tag', 'Framel'); 
HL. “Ubeontrol( “Parent. ho, 
LAI SthboxTop’ , 0, 
'Style' /'text', 
ec, /'Z00MFigureState’ : 
'UserData',matZ, 
Nyoible!."6fr tye 
hi = uicontrol('Parent',hod, 
UNLES 7" DOINtS 4! « scz 
"BackgroundColor’,-[i. 1 LL], 
'Callback','plotl', 
*POSITLLON' 7 1306.60 90501724139 265.6551724137931 
179.3793103448276 76.34482758620692], 
‘octrang’ pmats; : 
'Style', 'listbox', 
VTlag*; LStoox | 
"Value',1); 
ih -- UEcontrol( Parent’ nO, 
‘Unies. 5. POM eS. 4: “sss 
oe one ee. Pile ce. le. tates 
Callback” ,"DLOE2"y: ax 
"POSi tion’; (382: 344827586207 68.27586206896554 
65% 7241379310845 152724137 93103451)- 
String’ ;mat4, 
St ye LiSstbox 
‘Tag's “Lbistpox2*; 
*Valne* 1) 


hl = uicontrol('Parent',ho, 


“ULES! "POLES j care | 
‘BackgroundColor; [i “1 O;501960 78481372516 awa 
"FontWeight', 'bold', 
(EE SL Dox LOD: 0, 
'"Position',matd5, 
"String', 'Captive-Carry Simulation', 
gare iat ad a =, 
“bag. > ‘Staerelext3”) 5 
hi = uicontrol('Parent',ho, 
'Unats*,* poerntes*, au 
"BackgroundCotor®, [1 1 0.501960784313725), 
'FontWeight', 'bold', 
fliistboxTop’;, 0; 
"Position',mat6, 
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hi 


‘String’, 'Missile Simulation', 

rOULCV Le.» text”, 

lag: 'StaticText2' ee 

= uicontrol('Parent',hod, 

"URLLS >: DOINES "duns 

"BackgrouncColor' [1 1. D.50L9601e4sl5 7/251, 
FONT OLZe Zz, 

'HistooxTop 5.05... 
'Posi4i10n', (411. 5172413 (93104 383.5591 / 241s 9okl 


LZ1«0344827566207 18}4 


hi 


hi 


Sf 


hl 


tZs 


hi 


Ce 


hi 





roOUcring — Graphs ', 

'Style', 'text', 

'Tag' Vetatictextl' = 

= uicontrol('Parent',hO, 

‘Unite 7 POLES» «.d2 

'BackgroundColor', {0 0.501960784313725 1], 
rEistboxlrop';, 0, 

"Position',mat/7, 

‘Style’, frame”, 

'Tag', 'Frame3'); 

= uicontrol('Parent',ho, 

fie aie cena ae 

"Callback ;"orid'; 

'ListboxTop',0O, 

'Position' 1426. 4137931034484 2144655172413 7951 


-24137931034483 12.41379310344828], 


“String > "Grad", , 

'Tag', 'Pushbuttonl'); 

= uicontrol('Parent',ho, 

ee ee eet 

'Callback','close', 

'ListboxTop', Os 

'POSTCLON: (426. 4137931034484 198 37.24137931034483 
41379310344828], 

‘SteLiLng ~Make; , 

'Tag', 'Pushbutton2'); 

= uicontrol ('Parent',hO, 

en a eee Me 

"Callback','zoom on', 

‘EVs te boOxTop*, 0; x 

'Position' (492. 2068965517242 2114659172413 7931 


-24137931034483 12.41379310344828], 


TOLE LNG ¢Mae oy ss 

'Tag', 'Pushbutton3'"); 

= uicontroli('Parent',nhO, 
‘UNLESS 7 *pOlnes ’, 
"Callback, “print =-—dwinc’, 
"ListboxTop',; 0; 
"Position',matl0O, 


219 





"SeLlng ;Watkdy~ vives 
‘Tag’, ’Pushbutton4'"),; 
hl = axes('Parent',hoO, 
'View', [40 40], 
'CameraUpVector',[0 0 1], 
“COLOr 243. do ys 
'ColorOrdger';mati2. saa 
"Position, (0.13 0.58109982658959537 0.32702312133872832 
0.3439017341040462], 
‘XCOLOK 5.00 “0: Oi], 
‘AGED ON wees 
PY COLO yO: 0" 014 
YVGrIiLO ¢On y : 
rZCOLOr, (0.0: Ol, 
"AGE UG "3 On <4 
h2 = line('Parent',hl, 
HOO ea. i iy 
"LineStyle','none', 
Maree r Te cases 
'XData',matl3, 
SY¥Data ~Maetits 2.2 
'ZData',mat15); 
h2 = line('Parent',hl, 
‘COLOEr? 21. 30. 5 
‘LineStyle','none', 
'"Marker','+', 
"XData',matl6, ... 
fyData',matli7, 
'ZData',matl8) ; 
h2 = line('Parent',hl, 
"COLOE” ¢-f0: 1. 107], 
'LineStyle','none', 
‘Marker y's sien 
IX Data -sMal Loy. sax 
'yData',mat20O, 
'ZData',mat21); 
h2 = text('Parent',hl, 
“COLoEr 30 0 O].s nes 
‘HandLleVisibiliity";, OLE", 
"HoOrizoncalAlLzonment*," signe s- «0% 
'Position', [749441.8477667256 -7776.386765283653 
1067.849833795002], ... 
‘String’ ,»" x-axis’, : 
'VerticalAlignment', 'top'); 
set(get(h2,'Parent'),'XLabel',h2) ; 
h2 = Text Parent.’ yhily. <a~< 
SCO LOE 1-0) 0-0 p. ict 
"HandleVisibility','off', 
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"Position', [811193.4335722937 -7159.744849112582 
1079.83 76533543824], 
‘SELLING “¢  yraxrs, : 
'VerticalAlignment', 'top'); 
set (get(h2,'Parent'),'YLabel',h2); 
h2 = text('Parent',hl, 
"COLON + TO:"0 Oly ; 
"HandleVisibility','off', 
"HorizontalAlignment’,* center", «. 
'"Position', [615184.7636742736 ~7765. 8868135126959 
1206.256968712944], 
‘ROtaLiOn 290. 
(SELING -7. 2aakls-; ‘ 
"VerticalAlignment', 'baseline'); 
set(get(h2,'Parent'),'ZLabel',h2); 
h2 = text('Parent',hl, 
'COLor*; [0:0 OT, ‘ 
"Hana leVistbirlity 2: OLe"; 
"'HorizontalAlignment','center', ... 
"Position', [659080.864378504 -6215.7410606851441 
1350.113203430804], 
'String', 'Scenario 3-D OverView', 
'VerticalAlignment', 'bottom'); 
set (get (hz, "Parent" ), "Title" ;h2); 
hl = axes('Parent',h0O, 
'View', [40 40], 
‘CameraUpVector',[0 0 1], 
sColLor"s 7 a. dsb; 
'ColorOrder"* ;matZ22,- «-<' 
“Position 20.613 0.1 O.37702312130 12852 
0.3439017341040462], 
'XColor’ , 0. O14 
LAGrid’, ; 
rY¥COLOr’ {0 0 0], 
My Grid"., sree 
ipesice ao 0 Oj], 
WZGE EG. .¢ On -) 3 
 h2 = line('Parent',hl, 
*COLOE “p-pie 0-0}, 
fhinesey be"; none 
"Marker ats: ses 
'XData',mat23, 
'yData',mat24, 
'‘Z2bData’ ,;mactZ >) + 
h2 = line('Parent',hi, 
"COLOR 3a 20: tik, 
'hinestyle’*;, "none; 
"arker', ryt 
Data emake? 6, 
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'yData',mat2/7, 
'ZData',mat28) ; 
h2 = line('Parent',hli, 
"COLO, fOr ol tO] 
'LineStyle','none', 
'Marker','*', 
'X¥Data',mat29, 
'yData',mat30, 
'ZData',mat31); 
h2 = text('Parent',hl, 
‘COLor",. [0 0 Ol, : 
ee eee 
'HorizontalAlignment','right', ... 
'Position', [749441.8477667255 -31105.54706113461 
eo me ie ge eae 
NSEGING 3" K-axts >. «cs | 
Vey etical ald jnment’." ben! 
set(get(h2,'Parent'), 'XLabel',h2); 
h2 = text('Parent',hl, 
“COLOR! 4-10.02 O15 : 
‘Hana LeViSitOLere yy “OLE ty: jac 
'Position', [811193.4335722935 -28638.97939645033 
5399.18926677412], 
YSELIng' sy" yoaxkis” a 
'VerticalAlignment', 'top'); 
set(get(h2,'Parent'), 'YLabel',h2); 
h2 = text('Parent',hl, 
‘'COlLor’2i['0. 0° 10), : 
"'HandleVisibility','off', 
"Hori zontelAliagnment’, center"; ws. 
‘Position’, [610809.5151661402 -31210.40331688718 
6031.284843564718], 
‘Rotation.’ , 90, 
TSerinGg” 4" 2 axis”, : 
'VerticalAlignment', 'baseline'); 
set(get(h2,'Parent'),'ZLabel',h2); 
hZ2 = text (* Parent", AL, 
MCOLor* 4.00% -6) 04) a. 2% 
"HandleVisibility', "oft", 
"HorizontalAlignment','center', ... 
'Position', [659080.864378504 -24862.96426740577 
6750.56601715402], 
'String', 'Scenario 3-D OverView', 
'VerticalAlignment', 'bottom');— 
set(get(h2,'Parent'), 'Title',h2); 
if nargout > 0, fig = hO; end 
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APPENDIX G. FUNCTION CODE update.m 
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ASCM - Missile/Captive-Carry Simulation 
It is located in the 


arameters of the ASCM Digital Model 


or the missile simulation. 


Purpose: This m-file updates the initialization 
$% Graphical User Interface GUI) 


ole = 

oP e at 
ole “) O 
ojo a) Hi 
ol? c8) fu 
oe TG © 
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re\\2) (9) oe ee 
ae m7 ) <D) 
ole O = O, 
o\? M4 rc) ma 
oie Ay a tH ©, 44 
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WP lO ANP dP olf oP oP oP oP oP oP AO 


and it is activated 


containing the odd simulation 


"Menu" 


(popup menu) 


when the list 
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re) ed 
oe 
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get (findobj (gcf, 'Tag', 'PopupMenul'), 'Value'); 
Get the index of the popupmenu and 


numm 


% 


assign it to the variable numm 


S 


SAssign the numm value to num 


NUMFNuUMM; 


"current" 


. 
f 


$Create a single value matix to be 


db=[0] 


Sused in the vector 


. 
A 


2*num-1l 
Create an odd index that will be used 


$as a indexing parameter in the 


index 
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Sstructure "store" to store the missile 


S$Simulations. 
po (1) =0; 


sRe-initialization of the trigger time 
6for the Nulka lauching 


QO i ae ee re rrr ein rem mr te rrp ee er rm crs are mi mre ee a i ee ee i ee ee ee 


S Update the status radio-buttons in the GUI "Menu" 

set (findob) (gcf, 'Tag', 'swtsh button'), 'Value',I.swtsh(num) ); 
$ Update swtsh radio-button | 

set (rindob (get, Tag", *Carry button’), Value", i .carry (num).)3 
6 Update carry radio-button 

set (findobj (gcf, 'Tag', 'nlk button'),'Value',I.n1lk(num) ); 

$ Update nlk radio-button 





et (findobj (gcf,'Tag', 'chaff button'),'Value',I.chaff(num)); 
Update chaff radio-button 
et (fandobj (gcf, 'Tag', ‘noise button'),'Value',I.noise(num) ); 
Update noise radio-button 


oo | 


oe YW) 


set (findobj (gcf, 'Tag', 'seltrac 
button’), *Value';i.seltrac(tnum) ) 


is) 


% Update swtsh radio-button 


$In this section, the radio-buttons located in the COSRO 
parameters area in the GUI "Menu" 

¢"Menu".The logic is 

*Case 1:If there is noise in the seeker,the seeker is a 
COSRO seeker and the beam shape has 

$a Gaussian shape ==> set radio-button "on"; 

Case 2:Iif there is noise in the seeker,the seeker is a 
COSRO seeker and the beam shape has 

$a Sinc function shape ==> set radio-button "on"; 

S$Case 3:If there is noise in the seeker and the seeker is a 
Monopulse seeker 

$6==> set radio-buttons "Gaussian" and "Sinc" "off".Also ale 
the case ,the indication of | 
6"Tracker Type" will be indicating "Monopulse™ on. 

S$For I.noise(num)==0, the status radio-button will show 
noise indication as "Off". (No noise 

Sin the seeker). 


if I.noise(num)==1 & I.seltrac(num)==0 & I.beam(num) == 


ce) 


6 Case l 
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set (findobj (gcf, 'Tag', 'gaussian 
button'), 'Value',I.beam(num) +1); 
elseif I.noise(num)==1 & I.seltrac(num)==0 & 
T.beam(num) == % Case 2 
Set (tindobj] (ocr, *Tag' ;* sinc 
button'), 'Value',I.beam(num) ); 
set (findobj (gcf,'Tag', 'gaussian 
button'), 'Value',I.beam(num) ~-1) ; 
else 
%$ Case 3 
set (findob] (gqcf;,"Tag',"* sine 


bucton”); value"; 1 


set (Landob) (gel, 
.beam(num) ); 


button’), " Value’... 


end 


swtsh=I.swtsh (num) ; 
carry=I.carry (num); 


nik=I.nlk (num); 


chaff=I.chaff (num); 
noise=I.noise (num); 


.beam(num) ) ; 


'Tag', 'gausSian 


Update Model Parameters 


seltrac=I1.seltrac (num) ; 


.beam(num) ; 
I.skal (num) ; 
-ska2 (num) ; 
.skvl (num); 
.skv2 (num) ; 
lig 
); 


beam=I1 
skal 
ska2=] 
skvil=I1 
skv2=I 


enra=I.enra(num 
enrb=I.enrb (num 
tal=I.tal (num); 
ta2=I.ta2 (num) ; 
tbhl=I.tbl1 (num) ; 
tb2=1I.tb2 (num) ; 
tm=I.tm(num) ; 
tmv=I.tmv (num) ; 
tv=I.tv (num); 
ttg=l1.ttg (num) ; 


sekhlim=I.sekhlim(nu 


mM) ; 


sekvlim=I.sekvlim(num) ; 


SSS we re rr ee ee ee ee ee 


| dl edieent dammed em aptepanalieraaasalinintarantimmmmmndligmsmmentbemmmnatlinianiisalieepianaalimnmnaualcmadrnmntioemmadiommmanti east mt ammatiammediemrandiaamz tm tbeemtiatieanadiausdt amedtiamemdbeaa tim aediadiamsadiam radiation cmdien sateen teissnelieaend 
er ite ete ee ee ee ee ee ee ee ee ee Se ee ee ee ee ee ee ee ee ee ee 


Update COSRO Seeker Parameters 
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ppc=I.ppc (num); 
freqce=I.freqc (num) ; 
antgainc=I.antgainc (num) ; 
HPc=1I.HPc (num) ; 
noibwc=I.noibwc (num) ; 
noitigce-1.no1tige (num) ; 
broec=L.rre (num) ; 
numpulc=I.numpulc (num) ; 
nosangc=I.nosangc (num) ; 
enve=I.envc (num) ; 
nutfregc=I.nutfredc ( 
serbwc=I.serbwc (num) ; 
Crossc=1 .crossc (num) 
alphac=I.alphac (num) 


num) ; 


f 


ES ii a SE EE Ec ee Ge ER hie i A ee EE SERS ARR SS ES AS ED SS SS NE willie EY Ce Se SS DS Se A i SE 
ee Ee ee ee i ee ey UD li nie a A ee i ee PE EE eR EE Sine i i EE ely SY ED A ch Ae ED imine ee So A i iki 


% Update Monopulse Seeker Parameters 


oo 


ppm=I.ppm (num) ; 
freqm=I.freqm(num) ; 
antgainm=I.antgainm(num) ; 
HPm=I .HPm(num) ; 
noibwm=I.noibwm (num) ; 
noifigm=I.noifigm({num) ; 
rrm=I.rrm(num) ; 
numpulm=I.numpulm (num) ; 
fslrm=I.fslrm(num) ; 
crossm=I.crossc (num) ; 
alpham=I.alphac (num) ; 


Update the vector "current" that will be used for the 
noise generation in the 
Noise Generator Block. 


urrent=[ [db([ones(1,22)])] I.ppe(num) I.fregqce (num) 
-antgainc(num) I.HPc(num)... 

.nolibwe (num)I.noifigc(num) I.rrce(num) I.numpulc (num) 
-nosangc(num)... 

-enve(num) I.nutfreqc(num) I.serbwc(num) I.crossc (num) 
-alphac(num)... 3 
-ppm(num) I.freqm(num) I.antgainm(num) I.HPm(num) 
-noibwm (num) 

-noifigm(num) I.rrce(num) I.numpulm(num) I.fslrm(num) 
<Crossm(AUM) « <x 

-alpham(num)]'; 


KE EE HH HH HOW HH HHO o&® o oO oP of? 
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APPENDIX H. FUNCTION CODE updatel.m 
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ASCM - Missile/Captive-Carry Simulation 
This m-file updates the initialization 


arameters of the ASCM Digital Model for the 


updatel.m 
FUNCTION 


Purpose 


Project 
Name: 

Pp 

C 


Type 


It is located in the 


aptive-Carry simulation. 


oP alo 
ae oj? 


aie 
oie 
oe 
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oe 
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and it is activated 


e oie 
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$Re-initilization of the trigger-time for the Nulka 


po (1) =0; 
$launching 


indext1 
S$Increment the indexing parameter of the "store" structure 


sto store the even simulations (Captive-Carry). 


. 
f 


index 


T.carry (num) =0; 


sSet the platform to be the captive-carry platform. 


set (findoby (gcf, 'Tag', ‘carry button'), 'Value',I.carry (num) ); 


% Update radio-button status 


in the GUI "Menu" 


% 
2 


Update Model Parameters 


oe 
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swtsh=I.swtsh(num) ; 
carry=I.carry (num) ; 
nlk=I.nlk (num); 
chaff=I.chaff(num) ; 
seltac=I.seltrac(num); 
beam=I.beam(num) ; 
skal = I.skal (num) ; 
ska2=I.ska2 (num); 
skvl=I.skvl (num) 
skv2=I.skv2 (num) 
enra=I.enra (num); 
enrb=I.enrb (num) 
tal=I.tal (num); 
ta2=I.ta2 (num) ; 
tbh1l=I.tbl1 (num); 
) 


tf 


tbh2Z=1.tb2 tnum)> 
tm=1.tm(num) ; 

tmv=I.tmv (num) ; 
tv=1.tv(num) ; 

ttg=I.ttg (num) ; 
sekhlim=I.sekhlim(num) ; 
sekvlim=I.sekvlim(num) ; 


Update COSRO Seeker Parameters 


ppc=I.ppc (num) ; 
fregqc=1I.freqc (num); 
antgainc=I.antgainc (num) ; 
HPc=1-HPc(num) 7 
noibwc=I.noibwc (num) ; 
noifigc=1I.noifigce (num); 
rrce=I.rrc(num); 
numpulc=I.numpulc (num) ; 
nosangc=I.nosangc (num) ; 
envc=I.envec (num) ; 
nutfregqc=I .nutfregc ( 
serbwc=I.serbwc (num) ; 
crossc=I.crossc(num) ; 
alphac=I.alphac (num) ; 


num) ; 


Qo i EE ie EE A A A ES EE ee EE i A Si a AE Se EE ee SE Re SS Aine ee EY ee a NE ein a El Se ce ES i TE ES Gite SS ery Vi SS i eS 


% Update Monopulse Seeker Parameters 


ppm=I.ppm(num) ; 
freqm=I.freqm(num) ; 
antgainm=I.antgainm(num) ; 
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HPm=I.HPm(num) ; 
noibwm=I.nolbwm(num) ; 
noifigm=I.noifigm(num) ; 
rrm=I.rrm(num) ; 
numpulm=I.numpulm (num) ; 
fslrm=I.fslrm(num); 
crossm=I.crossc(num) ; 
alpham=I.alphac (num) ; 


Se ee ce re i a i cs cr i i i i ce i ce ee re re ee i re ee ee es en en ee a re 
SS A ED EE A A ee eth cite 


$ Update the vector "current" that will be used for the 
$ noise generation in the Noise Generator Block. 


current=[ [db([ones(i,22)])] I.ppc(num) I.freqce (num) 
sanegqaine (num) 2.hPe (num) 2. 

-noibwe(num)I.noifigce(num) I.rrce(num) I.numpulc (num) 
-nosangc(num)... 

.enve(num) I.nutfreqc(num) I.serbwc(num) I.crossc (num) 
-alphac(num)... 

-ppm(num) I.freqm(num) I.antgainm(num) I.HPm(num) 
-noibwm (num) 
-noifigm(num) I.rrce(num) I.numpulm(num) I.fslxrm(num) 
.crossm(num) I.alpham(num) ]'; 


MHA WW HWW WHY Wa eH 
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APPENDIX I. FUNCTION CODE store simulation.m 
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ASCM - Missile/Captive-Carry Simulation 
Purpose: This m-file stores the missile results generated 


by the ASCM Digital Model in a Matlab structure 


oe = 

re\\e) e 

ae 

o\e O 
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o\o — 

ale a 

oe = 

ole - 

ole -” rah 
ae | Oo 
oo w KH 
ole +} EX 
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(plotl.m, and. plot2.) 


which will allow simulation analysis as well as further 


in order to construct graphs 
$% data manipulations for training, 


aX oP ol? 
aP oP al? 


testing and 


It is activated by 


pressing the button "Store Data" on the GUI "Menu" in the 


Missile frame. 


evaluation of Neural Networks. 


% 


oP 


oe 
oP 


ae 
oe 
oo 
ole 
ae 
aie 
oP 
ae 
oe 
oe 
ole 
ol? 
o\?e 
o\? 
o\? 
fo) ed 
oe 
oo 
a\e 
ale 
o\? 
o\e 
ao 
oe 
fe) ed 
oe 
oe 
oe 
oe 
fo) 
oe 
oP 
ae 
a? 
o\o 
oe 
cle 
o\o 
ae 
oe 
ol? 
oe 
oe 
ol? 
o\o 
oo 
oie 
oe 
ol? 
oe 
ale 
ole 
ole 
oe 
ae 
oe 
oe 
ae 
oP oP oP alP oP al oP 
oP oO oP alP oP oO oP 


O77 31798 


de Lima Goncalves 


LT Wagner A. 


Date Last Modified 


By 
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° 
i 


eel (i. 1) 
miss distance=min(min(R)); 


mcell 


Miss distance calculation 


% 


mcell=miss distance 


e 
i 


* 
fi 


cell(i,1) 
Time storing for graphs 


tcell 


% 


=shpos(:,1); 


tcel) 


Define cells to be used in the data structure store 
Seeker Performance Data 


WP XP oP oP O'? 


cell (1,1) 4 


scsi 
scs2 
scs3 
scs4 
SCS)O 


e 
tf 


cell1l(1i,1) 


. 
f 


cell(1,1) 


« 
t 


cell (1,1) 


° 
f 


Cell ti; t) 
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scs6=cell(1,1); 


ASCM Digital Model Parameters 


WP olP ol 


acsl=cell ( 
acs2=cell ( 
acs3=cell ( 
acs4=cell ( 
acs5=cell ( 
acs6=cell ( 
acs/=cell ( 
acs8=cell ( 
acs9=cell ( 
acsl0=cell 
acsll=cell 
acsil2=cell 
acsl3=cell 
acsi4=cell 
acsl5=cell 
acsi6=cell 


COSRO Seeker Parameters 


cP oP oO 


cesi=cel) (1,7 
ccs2=cell(i,l 
cess=cei1 (1,1 
ccs4=cell(l1,l1 
ccsS=cell(i,1 
ccs6=cell(l1,l 
ecs7=Cel1 (1,1. 
ccs8=cell(i,l1 
cces9=cell(1,l1 
ccsl0=cell ( 
ccsll=cell ( 
eccsl2=cell ( 
ccesi3=cell ( 
ccsl4=cell ( 
ccsl5=cell ( 


is) 

xe) 

% Monopulse Seeker Parameters 
° 

ao) 


mcsl=cell(l 
mcs2=cell(l 
mcs3=cell(l 
mcs4=cell(l1 
mcso=cell (1 
mcs6=cell(i 
mcs/=cell (1 
mcs8=cell(l 
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mcs9=cell(1,1); 
mcsil0=cell(1,1); 
mcsli=cell(1,1); 


o 
Oo 
% Threat Position 


thesl=cell(i,1); 
thes2=cell(1,1); 
thcesl=cell(i,1); 


% Target Position 


Nulka Position 


ncesl=cell(1,1); 
nces2=cell(1,1);. 
nces3=cell(1,1); 


Assign values to the cells used in the data structure store 
Seeker Performance Data 


scsl=shpos(:,2 
scs2=svpos(:,2 
scs3=shrate(:, 
scs4=svrate(:, 
scs5=shacc(:,2 
scs6=svacc(:,2 


oe alo 
= 
WY 
'@) 
‘= 
Oo 
[-t. 
\Q 
YH. 
ct 
0) 
K 
O 
Q. 
D 
ce 
rg 
mM 
K 
a 
3 
D 
ct 
M 
KR 
' 


oo 


acsl=I.skal ( 
acs2=I.ska2 ( 
acs3=I.skvl ( 
acs4=I.skv2 ( 
acsS=I.enra ( 
acs6=I.enrb ( 
acs/=I.tal (num 
acs8=I.ta2 (num 
acs9=I.tbl (num); 
acsl0=I.tb2 (num); 
acsl1l=I.tm(num) ; 
acsl12=I.tmv (num) ; 
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acs13=I.tv(num); 
acs14=I.ttg (num) ; 
acsl5=I.sekhlim(num) ; 
acsl6=I.sekvlim(num) ; 


S COSRO Seeker Parameters 


ccsl=I.ppc (num) ; 
cces2=I.frege (num) ; 
ccs3=I.antgainc (num); 
ccs4=1.HPc (num) ; 
ccs5=I.noibwe (num) ; 
ccs6=I.noifige (num) ; 
ccs/=I.rxrc (num); 
ccs8=I.numpulc (num) ; 
ccs9=I.nosangc (num) ; 
ccsl10=I.envec (num) ; 
ccsll=I.nutfrege (num) ; 
ccs1l2=I.serbwce (num) ; 
ccsl3=I.crossc(num); 
ccs14=I.alphac (num) ; 
ccsl15=I.beam(num) ; 


ce) 
% Monopulse Seeker Parameters 
° 
6 


mcsl=I.ppm(num) ; 
mcs2=1.fregqm(num) ; 
mcs3=I.antgainm(num) ; 
mcs4=I.HPm(num) ; 
mcs5S=I.noibwm(num) ; 
~mcse=I.noifigm(num) ; 
mcs/=I.rrm(num) ; 
mcs8=I.numpulm(num) ; 
mcs9=I.fslrm(num) ; 
mcsl0=I.crossc (num); 
mcsll=I.alphac (num) ; 


Threat Position 


oP oP ol? 


thesl=mxpos(:,2); 
thes2=mypos(:,2); 
thes3=mzpos (4 ,2)> 


[o) 
% Target Position 
o 
72 


tesi=txpos(:,2); 
ECSZ=typos (242)% 
LGS3S=Lzpo0s (3, 2) + 


— 


° 
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Nulka Position 


ao 


ncesl=nxpos(:,2); 
nes2=nypos (:,2);7 
nces3=nzpos(:,2); 


S$Structure store 


store (index)=struct ('miss',mcell, 'time',tcell, 'shpos',scs1,' 
svpos',scs2z, 'shrate",scs3;.:. 

'svrate',scs4,'shacc', scs5,'svacc',scs6,'skal',acsl,... 
'ska2',acs2, 'skvl',acs3,'skv2',acs4,'enra',acs5, 'enrb',acs6, 


'tal",acs/,'taZ*,acsé, "tbl" ,acs9;,*to2" ;acsi0,"tm",acsl1,... 
‘cmy",acsl2,'tv",aesi3,"ttg*,acsi4, *sexhlim',acslo).0% 
'sekvlim’ ;acsl6,'ppc*,¢csi;"freqc'’,cos2,;"antgaanc’ ,Cces3).us.. 
Hee” »cCs4)."nolowe’ ,CCS), "“noliige",coso,'rre',ces7,;’ numpulLc’ 
ROCCE 6 5.6.04 

‘Nosange',cces9,.’enve",ccsl10,."nubrtregqc”’,cesti sc 
'serbwc',ccsl2,'crossc',ccs13, 'alphac',ccsl4, 'beam',ccs15,.. 
'ppm',mcsl, 'fregqm',mcs2, 'antgainm',mcs3,'HPm',mcs4,... | 
‘nolbwm",mcecs5, * noilfigm';mes6,’ xsxrm'’,mcs/, ‘numpulm' ,mcoss,*fsim 
gOS oD pcs: 

'Crossm' ;mesl0;,"aloham’,mesill,"*mxpos",thicsl, '*mypos", thes2,.- 
‘MZDOs: »t hess; txpos ,ECSly, “Ey OOSs ” /LCsz, "Ezp0Ss ' CCS sy... 
'nxpos' ,ncs., *nypos ;ncsZ, 'nzpos” ,;,ncs3):; 
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APPENDIX J. FUNCTION CODE store simulation1.m 
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oP ol? 4 Oo oP ol? =) 

oP ol? ~m oO = oP lo Y) 

oP cl i WV ae al? 

oP ol? oy Me oP ol ‘() 

oP ol? 3 Zz, © oP ol? S| 

ae ole Y) W Se a) oP oC 3S 

oP ol? CG W Oo oH © oO ole 4) 

oP ol? O My OQ - GC A oP ol O 

oO oj? - rt) Pon Hy ate ole | 

re) Oe) (6) 4+J ee | cG OO -. al? ol? 4 

ale lo i} by Hoo H WV ole al? as 

ole ol? rH H © 3oHwmOE | 79) 

ale 0 we) Co ep lO ol? 

oP ol = O dA Oo OM H oP lO © 

oP ole “rf | @ WY = UW ale ol? 4 © 
ae oO YY ra) ™s Y4 oP ol? £0) 4J 
avP ole oe Qo7,0 2 wn oP ol? O 68) 
AP lO > “4d -r cd O oP ol? A 
ae ol MY 4 0gn GP Hw oP ol? oY 

ale ole hy QO, + odowOoy @ oP ol? G wo 
ale o\? © co @ oEd 3D op) dP o\0 4 O 
oP oi '@) OT © Hb Qi ra) ae al? G 
oa ole 1 Oo TG <) > ate ole G ce) 
de ol? ) = opyasd@0 b> rH cP ol? -4 = 
oP ol? > << odoOnd Ged 4} ale ole | 
oP ol? “4 PW eH AT OY YL 6) clo ol0 c@) O 
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cP ol? - O > pV WH Om Yy 7) J oP ol? mM p G O ne 
ro re) \¢) OD) - 4 OO OO ~~ elee © My, @ oP ol? 1G O, 4 WY 
oP ol ” a) HAM DS ¢ Med “4 ee ®@ . & oo Goa 18] ) 
de ol? “4 18) AG UN OY DW ce) "O de al? AH ON MH 19) ep) 
JP dP BS} an U4 ne ee Mn QS o) dP ol? & O W ‘e)) 
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e 
f 
e 
f 


cell(i,1) 
celi(i1,1) 
root = eal ee 
celli(i, 
cell (il, 


scsl2 
scsZ2Z 
Ses 52 
scs42 
scs52 


scs62=cell(1,1); 


acs52=cell 
acs62=cell 
acs/2=cell 


( 
( 
( 
acs42=cell ( 
( 
( 
( 
acs82=cell] ( 


mcsS2=cell 
mcs62=cell 
mcs/2=cell 


( 
( 
( 
mcs42=cell ( 
( 
( 
( 
mcs82=cell ( 


ASCM Digital Model Parameters 


COSRO Seeker Parameters 


Monopulse Seeker Parameters 
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mcs92=cell(1,1); 
nes lOo-eelltt ree 
mcsli2=cell(1,1); 


[7] 
% Threat Position 
% 
Oo 
S Target Position 
ie) 


Nulka Position 


ncesl2=cell(i,1); 
nces22=cell(i,1); 
noes32=cell(1,1); 


Assign values to the cells used in the data structure 
6 store 


% Seeker Performance Data 
2 


scsl2=shpos(:,2 
SCS22=svpos(:,2 
scs32=shrate(:, 
scs42=svrate(:, 
scs52=shacc(:,2 
scs62=svacc(:,2 


acs72=I.tal (num 
acs82=I .ta2 (num 
acs92=I1.tbl (num 
acs102=I1.tb2 (num 
acs112=I.tm(num 


el ee ee el 
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acs122=1.tmv(num) ; 
acs132=I.tv(num); 
aesi42—1..ttg (num); 


.sekhlim(num) ; 
.sekvlim(num) ; 


COSRO Seeker Parameters 


ppc (num): 
.fregce (num) ; 
-antgainc (num); 
»-HPc (num) ; 
-noibwce (num) ; 
-noifigc (num); 
<EEC (num); 
snumpuLe: (un) 
ccs92=I1. 


nosangc (num) ; 


ccs102=I.envec (num); 
ccsil2=I .nutfreqc (num) 
ccsl122=I.serbwc (num) ; 
ccs132=I.crossc (num) ; 
ccsl1l42=I.alphac (num) ; 
ccs152=I.beam(num) ; 


oP lO lO 


mcsl2=I 
mcs22=I1 
mcs32=I1 
mcs42=1 
mcs52=I 
mcs62=1 
mcs/2=I1 
mcs82=I1 
mcs92=I1 


-ppm(num) ; 
.freqm({num) ; 
-antgainm (num) ; 
~HPm(num) ; 
-noibwm (num) ; 
.noifigm(num) ; 
.~rrm(num) ; 
-numpulm (num) ; 
.f£slrm(num) ; 


mcsl02=I.crossc (num); 
mcsli2=I.alphac (num) ; 


oP oP oO 


thesl2=mxpos(:,2); 
thes22=mypos(:,2); 
thessZ=mzpes (2,2) 


oP olP ol? 


tcsli2=txpos(:,2); — 
tcs22=typos(:,2); 
tcs32=tzpos(:,2); 


. 
 f 


Monopulse Seeker Parameters 


Threat Position 


Target Position 
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% Nulka Position 


nesl2=nxpos(:,2); 
nces22=nypos(:,2); 
ncs32=nzpos(:,2); 


© 


SStructure store 


store (index)=struct ('miss',mcell2, 'time',tcell2,'shpos',scsl 
2,'svpos',scs22,... 

'shrate',scs32, 'svrate',scs42, 'shacc', scs52,'svacc',scs62,... 
'skal',acsi2,'ska2',acs22,'skvi',acs32, 'skv2',acs42,... 
‘entra’, acs52,*enrb' ,acs6Z, ‘tal’ yacs/2;"taZ',acs62,"tbhl",;adcs9 
ya 
tbe ,acs 102," tm yacslizZ, tmv',ecsiZ2,;" tv’ ,acsl32, "tro ,acs 1 
AZ 5. 

'sekhlim',acs152, 'sekvlim',acs162, 'ppc',ccs12, 'freqe',ccs22, 
“Vane dainc* peCsoz, HRe',ces42,"nelbwe’ ,ecso2; "“nolrigc’ ,Ccsoz, 


PEre CCS IZ, NUuMpuULe’ ,CCSo2, NOSange*;Coso7Z,  enve , CCCs 102; .- 
MNULEregC ;CGSil12). “Serbwe" 7 Ces! 227, Crosse ,Cosl S27 4n¢ 
‘alphnac’.ccesi42, "beam" ,cesloZ,."ppm" ;mcsilZ;'f£reqm’,;mcsZ725 x. 
‘antgainm',mcs32, 'HPm',mcs42, 'noibwm',mcs52, 'noifigm',mcs62, 


‘erm -mes 72; nuMpULM' »,MmCcSec,  £Slom"4MCso7, ia | 
'crossm',mcsl02, 'alpham',mcs112, 'mxpos',thcs12, 'mypos',thcs2 
2 pias 
'mZpOs.,>thes32," EXPOS" ;.CCSiz2; "Typos"; tesZ2Z," bzp0s ' ~CeSs32Z)2<:s 
'nxpPOS  »pnNeSiZ;,“Hypos,NCsZ22,;" NZpos)’ -Nncs3Z) > 


I.carry (num) =1; 


% Set back the threat as a missile 
po(1)=0; %$ Re-initializtes the Nulka “trigger time” 
index=index-1; % Set back the storage index for the missile 
% simulation 
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APPENDIX K. FUNCTION CODE ploti.m 


variables below to plot the missile simulation graphs. 
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° 
f 
* 
f 
os 
t 
° 
7 
° 
7 


store (index) .mxpos 

Store the missile x position 
store (index) .mypos 

Store the missile y position 
store (index) .mzpos 

Store the missile z position 
store (index) .txpos 

Store the target x position 
store (index) .typos 

Store the target y position 


pauxl 


9. 


paux2 
paux3 
paux4 


2 


pauxd 


[°) 
fo) 
fo] 
S 


3 





pauxo=store (index) .tzpos; 
6 Store the target z position; 


paux/=store (index) .nxpos; 
« Store the Nulka x position; 


paux8=store (index) .nypos; 


9) 


+o Store the Nulka y position; 


paux9=store (index) .nzpos; 
6 Store the Nulka z position; 


pauxl0=store (index) .shpos; 


©} 


* Store the seeker horizontal position; 


pauxll=store (index) .svpos; 


° 


% Store the seeker horizontal position; 


pauxl2=store (index) .shrate; 


ce) 


6 Store the seeker horizontal rate; 


pauxil3=store (index) .svrate; 
6 Store the seeker vertical rate; 


pauxl4=store (index) .shacc; 


c@) 


* store the seeker horizontal acceleration; 


pauxl5=store (index) .svacc; 
6 Store the seeker horizontal rate; 


ptime=store (index) .time; 


° 


o Store time of the simulation; 


mdout=int2str (min (min (store (index) .miss))); 


* Calculate the miss-distance to be presented 


on the missile graphs. 


nn=index; 
sAssign the value of the current 


sindex (update.m) for the variable nn 


V2=get(gco, 'Value'); 
«Get the index of the graph list (popup menu) 


if VzZz==), 
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oP ol? 


First graph:3-D missile,target,and Nulka 
trajectories 


subplot(2Z,2; 4} 

plot3 (pauxl, paux2,paux3,'r.',paux4,paux5, paux6, 'm 
+',paux7,paux8,paux9, 'g*'") 

xlabel ('x-axis') 

ylabel('y-axis') 

zlabel('z-axis') 

title( 'Scenario 3-D OverView') 

view (40, 40) 


elseif V2==2, 
Second graph:2-D missile,target,and Nulka 
trajectories (X-Y) : 


oP oO 


subplot (2,2,1) 
plot (pauxl,paux2, 'r.',paux4,pauxs,.'m +',paux/,pauxs, *g*") 
xlabel ('x-axis') 
ylabel ('y-axis') 
titie([*Similation. Numbers’ ,1antZstr (nn) -.« 
' Threat - Target Plot X-Y with Miss 
Distance=',mdout, 'ft']) 


elseif V2==3, 
Third graph:2-D missile,target,and Nulka 
trajectories (X-2Z) 


oP lO 


SubplLot (2; 2,1) 

plot (pauxl1,paux3, 'r.',paux4, paux6,'m +',paux7,paux9, 'g*') 
xlabel ('x-axis') | | 
ylabel('z-axis') 

title('Threat - Target Plot X-Z') 


elseif V2==4, 
* FOUrLth Graphe Seeker Horizontal ‘Position 


Subplot(2;.2,:1) 

paux10=(180*pauxl10) /pi; 

plot (ptime, paux10) 

xlabel ('time(sec) ') 

ylabel ('Horizontal Position (degrees) ") 
title('Seeker Horizontal Position') 


elseif V2==5, 

$ Fifth graph:Seeker Vertical Position 
subplot (2,2,1) 
paux11=(180*pauxil1) /pi; 
plot (ptime,pauxll1) 
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xlabel('time(sec)') 
ylabel('Vertical Position(degrees) ') 
title('Seeker Vertical Position') 


elseif V2==6, 

6 Sixth graph:Seeker Horizontal Rate 
Supp lott 2,52 ,1) 
plot (ptime, paux12) 
xlabel('time(sec)') | 
ylabel ('Horizontal Rate(rad/s)') | 
title('Seeker Horizontal Rate') 


elseif V2==7, 

* Seventh graph:Seeker Vertical Rate 
SUDDLOE(Z 241) . 
plot (ptime, paux13) 
xlabel('time(sec) ') 
ylabel('Vertical Rate(rad/s)') 
title('Seeker Vertical Rate') 





elseif V2==8, 

6 Eighth graph:Seeker Horizontal Acceleration 
Sub CLOE(2 ~2,7) 
plot (ptime, pauxl14) 
xlabel('time(sec) ') 
ylabel ("Horizontal Acceleration (rad/s%*2)') 
title('Seeker Horizontal Acceleration') 


elseif V2==9, 
* Nineth graph:Seeker Veveicd? Acceleration 
SuUppLot( 2, 2Z,.1) 
pLOt (time, paux15) 
xlabel('time(sec)') . 
ylabel ('Vertical Acceleration (rad/s%*2)') 
title('Seeker Vertical Acceleration') 
else, 
end 


246 


APPENDIX L. FUNCTION CODE plot2.m 
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Z- BOSLeLoOn; 


2 
7 

° 
tf 

e 
7 

. 
A 
eit 
tA 


dext+l1) .typos 


Store the target y position 


store (index+l) .mypos 
17 


store (index+1) .mxpos 
Store the captive-carry x position 
Store the captive-carry y position 
store (index+1l) .mzpos 
Store the captive-carry 
store (index+l1) .txpos 
Store the target x position 


store 


paux22 


2. 


paux52 


o 


paux42 


2. 


paux32 


2. 


pauxl2 


2 
oO 
fe) 
oO 
fo) 


paux62=store (indext1) .tzpos; 


c 


% Store the target z position; 


paux/2=store (indext+1) .nxpos; 


ie) 


* Store the Nulka x position; 


paux82=store (index+1) .nypos; 


ce) 


* Store the Nulka y position; 


paux92=store (index+1) .nzpos; 


© 


* Store the Nulka z position; 


pauxl02=store (index+l) .shpos; 


° 


* Store the seeker horizontal position; 


pauxl1l2=store (indext+l) .svpos; 


© 


* Store the seeker horizontal position; 


pauxl122=store(indext+1l).shrate; 
$ Store the seeker horizontal rate; 


pauxl32=store (indext+l1).svrate; 


ie) 


6 Store the seeker vertical rate; 


pauxl42=store (index+1) .shacc; 


° 


S$ Store the seeker horizontal acceleration; 


pauxl52=store (index+l) .svacc; 


© 


% Store the seeker horizontal rate; 


ptime2=store (index+1).time; 


2) 


~ Store time of the simulation; 


mdout2=intZ2str (min (min(store (index+1).miss))); 
% Calculate the miss-distance to be presented 
6 on the captive-carry graphs. 

nn2=index; 

Assign the value of the current 

index (update.m) for the variable nn 


% 
% 


V2=get(gco,'Value'); 


* Get the index of the graph list (popup menu) 


if V2==1, 
First graph:3-D captive-carry ,target,and Nulka 
trajectories 


oP of 
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SsubpLOt(2, 2,2) 

plot3 (pauxl2,paux22,paux32,'r.',paux42, pauxs2, paux62, 'm 
+', paux/2,paux82,paux92, 'g*") 

xlabel ('x-axis') 

ylabel ('y-axis') 

Zlabel ('z-axis') 

title( 'Scenario 3-D OverView') 

view (40,40) 


elseif V2==2, 
% Second graph:2-D captive-carry ,target,and Nulka 
% trajectories (X-Y) 


SuUubpLoOt(2,2,2) 

plot (paux12,paux22,'xr.',paux42,paux5s2, 'm 
+',paux/72,paux82, 'g*'} 

xlabel('x-axis') | 

ylabel('y-axis') 

title(['Simulation Number:',int2str(nnt+l),... 

' Threat - Target Plot X-Y with Miss 

Distance=',mdoutz2,'ft']) 


elseif V2==3, 
Third graph:2-D captive-carry ,target,and Nulka 
trajectories (X-Z) 


fe) 0) 


oe 


subplot (2;2;-2) 

plot (paux12,paux32,'r.',paux42,paux6z2, 'm 
+',paux72,paux92Z,'g*") 

xlabel ('x-axis') 

ylabel ('z-axis') 

tatle(* Threat. = Target Ploe. x=-2") 


elseif V2==4, 
$ Fourth graph:Seeker Horizontal Position 


SsubpLloti2,2;2) 
pauxl02=(180*pauxl02) /pi; 

plot (ptime2,paux102) 

xlabel ('time(sec)'") 

ylabel ('Horizontal Position (degrees) ') 
title('Seeker Horizontal Position") 


elseif V2==5, 
% Fifth graph:Seeker Vertical Position 


subplot (2,2,2) 
paux112=(180*paux112) /pi; 
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plot (ptime2,paux112) 
xlabel('time(sec)') 

ylabel('Vertical Position(degrees) ') 
title('Seeker Vertical Position') 


elseif V2== 


2. 


[e) 


Sixth graph:Seeker Horizontal Rate 


subplot (2,2,2) 

plot (ptime2,pauxl22) 
xlabel('time(sec) ') 

ylabel (‘Horizontal Rate(rad/s)') 
title('Seeker Horizontal Rate') 


oe V2= 


Seventh haan Seeker Vertical Rate 


SUDDLOt(Z yz ,2) 

plot (ptime2, paux132) 

xlabel ('time(sec) ') 
ylabel('Vertical Rate(rad/s) ') 
title('Seeker Vertical Rate') 


elseif V2==8, 


9. 


° 


BFighth graph:Seeker Horizontal Acceleration 
Supp LotlZ.22) 

plot (ptime2,pauxl42) 

xlabel('time(sec)') 

ylabel('Horizontal Acceleration (rad/s%*2)') 
title('Seeker Horizontal Acceleration') 


elseif V2==9, 


° 


aa 


fe) 


Nineth graph:Seeker Vertical Acceleration 


SUbpLOU (Zy272Z) 

plot (ptime2, paux152) 

xlabel ('time(sec)') 

ylabel ('Vertical Acceleration (rad/s%*2)') 
title ('Seeker Vertical Acceleration') 


else, 
end 
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APPENDIX M. MISSILE SIMULATIONS I 
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SS Model Parameters 

nn engeh, ok fener nose fserec) bem ae | ee ae aes ene fen fet fae fet fe [in Te Pe seein sekvlim 
Set pa a i i a a ee ed es spe pe Pes OL oa 
pt pt of 2S 2s foes foes | 4 4 Tos Tos [os [os Pat 2 fos [0268 | 0.2678 | 
pot pt Po ot 28 025 | 025 | ozs | 4 4 os Pos fos fT os fF 2 | 2] 0s | 0.2618 | 0.2618 | 
pa tp oe fe 0 2s | es ozs | 2s Pa 4 os Pos fos os [2 ft 2 [05 J 0.2618 | 0.2678 | 
ptf aft of ef op ot 2025 0.25 025 | os Ta as os fos fos os 2 fp 2 Tos fF 0.2618 | 0.2678 | 



































ptt at oo Tt 4 2 | 2s os | 25 ta 4 os Pos os fos | 2 fT 2 fos 7 0.2618 | 0.2618 | 
pa pea pe fo fo fT ot 6 0.25 F025 02s 2s Ta os os fos Tos TP 2 [2 Tos | 02618 | 0.2618 _| 
1 Uy ee eee po fT 8 25 | es | 025 | 025 fa 4 os Tos [os [os f 2 fT 2 05 [0.2618 | 0.2678 | 
se po fo 20 2s fos | 02s | 025 | 4 | 4 | os | os fos Tos fF 2 | 0.5 | 0.2618 | 0.2618 | 
pt fea peo te 2 os es | 02s [02s Ta 4 fos Tos fos os 2 2 os [0.2618 [0.2678 | 
ee ee ee a a A 
i po | Ot 6 025 | oes | 025 | 025 [4 4 fos Tos Tos fos [2 ft 2 fos} 0.2678 | 0.2618 | 
27 pa pat oa ot 8 os fos | 02s 025 4 4 os Tos [os fos 7 2 ft 2 7 0s [0.2618 [0.2678 | 
pot ja po ft 02s | 0.25 | 0.25 | oes | 4 4 os Tos Pos fos | 2 [2 | 0s [0.2618 [0.2618 | 
A Ee 


pit fa} Oo ft pe fo 4 0.25 025 | 0.25 | ozs Ta fT 4 os fos fos os 2 [2 [0s f0.2618 7 0 
SR 
pa ptf ot 80.25 | 0.25 ft 025 | 02s fa 4 os Tos Tos os [2 | 2 fos To26i8 | 0.2618 | 
pt ot 200.25 | 0.25 | 025 | 025 | 4 ft 4 os fos fos Tos fa fp 2 fos [0.2618 [0.2618 
aa re a 2 os 02s [025 [os | 4 [4] os | 05 | 05 | 05 | 2 | 2 | 05 | 02618 | 02618 | 
pt fet | ot a 025 025 | 25 foes | 4a 4 os Tos Tos Tos [2 2 fos T b26i8 [0.2618 | 
pot a tt 0.25 025 025 | 025 | 4 4 os fos fos fos 2 2 fos 0.2618 [0.2618 
pt pt ot 025 | 025 | 0.25 | ozs fa 4 fos fos Tos Tos | 2 fT 2 7 0s [0.2618 | 0.2618 | 
pa Pa oe tt tt 2s | 025 2s | 02s ya 4 os Tos Tos fos [2 yt 2 os | 0.2618 | 0.2618 | 
Papa fo fa ot 2 0.25 |) 025 | 02s [025 | 4 fT a jos | os fos Tos 7 2 t 2 7 os {026i [0.2618 | 
papa os a 0.25 0.25 | 02s | ozs [4 Ta os Tos [os Tos | 2 [2 Tos” f o.2618 ] 0.2618 | 
pa feat fot ot 0.25 25 | os | ozs 4 a os Tos fos fos | 2 [2 fos [O68 | 0.2618 | 


§ 


= 
wo oo ~~ mn) De, Or 


pot ta ot a 8 025 025} 025 | 025 | aT 4 os fos Tos Tos T 2 ft 2 fos fT 0.2618 [0.2618 
pot pea Po ft ot 20 02s J ozs | 02s 025 | 4 fT 4 Pos [os (os tos 2 Tat os [0.2618 [0.2618 | 
pop a 2 | 025 | oes fos Ta 4 os Tos Tos Tos ft 2 f 2 os [02618 [0.2618 | 
pts oa a 025 | 0.25 | 025 | 2s Pa 4 Os Tos fos fos T 2 yo 2 Pos [0.2618 [0.2618 | 

eae pa oS 0.25 | 0.25 0.25 ie eo a ee | 0.5 {| 0.2618 | 0.2618 | 


ae tt | 6.25 | p05 | OS a ee 

pt tt fT ol ta 8 es fos foes | ozs | 4 4 os Tos os fos f 2 ft 2 7 0s | 02618 | 0.2618 | 
pat at 8 a a tt 102025 025 | es 4 4 OS os Fos 7 05 | 2} 2 | 0s [0.2618 | 0.2618 
Pt tt Po tt et 025 fos fos | 2s 4 4 fos os Pos Tos fT 2 2 0s] 0.2618 | 0.2618 | 
pat Pop a a 025 F025 | 025 T0256 [4 4 fos Tos fT os [ os f 2 [2 7 os 70.2618 | 0.2618 
Papa yo fa ft fe te fos {0.25 | 025 | 025 | 4 4 os fos Pos fos fe fT 2] 05 | 0.2618 | 0.2618 | 
Pap ao Pt 8 02s [02s | 025 fF 02s fa 4 os Posy os [os [2 | 2 0s | 02618 0.2618 _| 
pa ato fa 20025 | 0.25 025 | oes | 4 4 os os Pos fos 2 fT 2 TOs | 0.2618 | 0.2618 
ptt tT of et 2 0.25 0.25 25 | 4 | 4 Tos Tos Pos fos | 2 2 fs | 0.2618 | 0.2618 
pt pt foo fo fo at es oes fT 2s fa 4 0s os os os 2 2 fos 70.2618 | 0.2618 
pata Po fo ft oe st 025 0.25 02s Ts 4 Pos Tos fos J os f 2 ft 2 [os 70.2618 | 0.2618 
Pt Pty of oo po pe Pk ft foes | 02s J ozs 4 4 Pos Tos Tos fos | 2 ft 2 Tos 02618 | 0.2618 | 
pt tt fo fT oe oo to ot 2s oes [02s 4a 4 fs os os Tos 2 2 Tos 7 0.2678 | 0.2618 | 
pat oa 2s 2s 25 | TOS Tos Tos Tos 2 2 OS Ff 0.2618 | 0.2618 
pa ft a fo Pe a 025 025 foes | a fs Pos OS os tT 2 2 {05 | 0.2618 | 0.2618 | 
PR BE OE 0.2618 
ped | 0.4 | 0.25 | 0.2618 


= 


0.2678 


|__0.5 | 
| 0.5 | 
[5 | 02618 | 0.2618 
L025 {| 4 | 0.5 | 0.2618 18 
pat to Pt Po tt 0.25 | 0.25 02s 4 4 Tos fos Tos Joos fT 2 ft 2 fos 0.2618 
| 9.5 
| 9.5 | 
| 0.5 | 
|_9.5 


ee 
o 
> 
co 
o]O 
8 


oO 
Sy 
= 
a 


SR Se 2 
Papa po a 0 025 26 02s 4 4 fos Tos [os fy os To 2 2 
| 0.256 [4 POS | Os | 2 | 


slsisis 

3) 318 
slstolstelsli 
SEA Ba kg 
woh | mh F md 
2} Ca] co] co 


a 

ae pt ot 2s | os ozs fT 4 4 os Pos Tos os 2 2 fs 0.2618 | 0.2618 
papa ot 2 ot 025 025 os fT 4 4 0s [os os os | 2 2 fos 70.2618 | 0.2618 

ee Pt ot a tT 25 os [02s 4 4 fos Tos Pos os fp 2 fT 2 Tos | 0.2618 | 0.2618 | 

Pp tpt poet tf ot pt On oes oes fT ozs fa 4 os Tos fos [os | 2 2 fos | 0.2618 | 0.2618 

127 eee pt 8 Ot 025 0.25 | 0.25 | a 4s Tos Tos os fT 2 F205 | 0.2618 | 0.2618 | 
ot Tt Po Tt ttt es 026 02s a 4 os Tos os fos P22 05 0.2618 | 0.2618 

ee ee 4 fj 4} OS | Os Fos fos | 2 ft 2 OS | 0.2618 | 0.2618 

Re ee ee p14 | ot | 025 p44 4 fos Pos fos os fT 2 2 05 | 0.2678 | 0.2618 

Pe OB Se | 0.25 | 025 | 4 4 Os fos fos fos P22 0S | 0.2618 | 0.2618 
CO p 4 [4 fos fos [os fos 2 tT 2 [05 | 02618 | 0.2618 | 

pt Pa po st 20 025 oes | ozs Pa a os Tos fos Tos fT 2 2 fos 7 0.2618 | 0.2618 | 

ee ee po 2 2S 2s 2s 4 4 Ts fos fos Tos 2 2 Tos | 0.2618 | 0.2618 | 

pap to tt 4 et 0250.25 [0.25 | 4 [os fos | os fT os f 2 2 7 05 | 0.2618 | 0.2618 

Rae ee ee eee eee ee | 025 [4 [4 fos [os | os os [2 ft 2 Fos [0.2618 | 0.2618 _| 

147 Zeus pot | es | os fos T 4] 4 os fos | oS [2 f 2 [05 J 0.2618 | 0.2618 | 
Pt pa fo pst tt tt 025 025 [0.25 | 4 4 p2 [2 | 05 | 0.2618 | 0.2618 

a HE UR TW ST A 


| 2 
Pa ypt1 fo, 7+ [tl oy} | or [025 | 025 [025 | 4 | 4] 05 | 05 | 05 | 05 | 2 | 2 | 05 | 02618 
Sea eo os ae po a a sss pe ee os omsie  ozeie | 
pt pa fo tt fo oo 2s ozs ozs fT 4 4 0s [os Tos fT os To 2 7 2 [0s [0.2618 | 0.2618 | 
pt pao fo po 2 ts 02s 025 [4 4 os Tos 0s os fe 2 05 70.2618 | 0.2618 


ae OT es | 0.25 | 0.25 (025 | 4 4 os Tos 0s fos 2 fy 2 [0s 7 0.2618 3618 

Po fo to fo st 02s fos oes Ta 4 Pos fos Tos Tos fT 2 ft 2 fos | 0.2618 | 0.2618 | 

167 Pp of oo Po 8 a 2s 02s T2544 fos Tos os Tos [2 fT 2 0s 0.2618 | 0.2678 
-~o_|o_ | {0 | 10 [1] 025 [025 [025 [4 | 4 [05 | 05 | 05 | 058 |2 | 2 | 05 | 02618 | 02618 

Papo Pe te tt 025 os os | 4 4 os Pos Pos os 2 2 fos | 02618 | 0.2678 _| 

0 | 4 | 025 025 ozs fT 4 4 Ts fos os Tos 2 ft 2 fos [0.2618 | 0.2618 _| 

175 [0 [0 [0 [0 | 16 [1 [025 _|o25_| 025 | 4 {4 | 05 | 05 [05 | 05 | 2 | 2 | 05 | 02618 | O261e 
177 Ce a ee p0.25 } 0.25 [025 [4 | 4 os fos Tos Tos [2 fF 2 fF 05 | 0.2618 | 0.2618 
Oe ee es ee 10.25 [0.25 [02s | 4 | 4 ft os Pos Pos Tos fT 2p 2 fF 05 Ff 0.2618 | 0.2618 

pot 8 2 0250.25 | oes 4 os os os fos fT 2 ft 2 Os ft 0.2618 | 0.2618 

9 oe Re ee |_9.25 | fs =34 2) p05 Tos fT os Tos fT 2 ft 2 fos [0.2618 | 0.2618 

pot eo 025 ozs fas fT 4 4 os Tos Tos fos Te 2 fs 7 0.2618 | 0.2618 | 

187 Po ft ot es es | os fT 4 4 os Tos Tos Tos 2 fT 2 fos [0.2618 | 0.2618 | 
po fd tT 2 0.25 | os | 4] 4 | os fos Tos fT os fT 2} 2 fos | 0.2618 | 0.2618 | 
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3 


J 
an 


= 
2 
~ 


8 8 SININ 
“ ~ Jae q 
EP ES TE YE TS “HR PUES APIS SE SE S 


Rc sendy q 


3] Gof ta] 


& 
“I 





ft. 


PPR ES. 










































ptt a ot sf of te tt oes os fos Ta 4 | os Tos fT os Tos fo 2 7 2 7 os J 02618] 0.2618 | 
patos [of ol m [71 [02 | o2s | ozs [4 | 4 | 05] 05 | 05 | 05 | 2 | 2 | 05 | 02618 | 02616 | 
4 tT tt oa 02S 0.25 fos fa 4 fos Tos fos | os fT 2 [a os [02618 [0.2618 | 
pips oy tp et 2s} ozs oes fa 4 fs fos Pos | os [2 t2 7 os | 0261s [0.2618 | 
gt a ot 2 es 25 | 25 fa 4 Ts fos os Tos 2 2 05 0.2618 F 0.2618 | 
pt PtP oe ess 2s Ts oS os | os | os PT 2 2 | 05 | 02618 70.2678 | 
pt | tt oa ot 4“ es os Tos Ta ts Tos | os Tos Tos Toe ft 2 [05 7 0.2618 [0.2618 | 
pap tt ot tt oa tt os fos fos Ta 4 fos [0s Tos Tos f 2 [2 7 os 7 02618 [0.2678 | 
a 
pot to tt es 2s tos 4 fT 4 os fos Pos Tos [2 7 2 7 0s 7 02618 | 0.2618 
pt tt ot te es | 2s fa OS fT 05 TT 05 Tos [2 7 2 7 os | 02618 | 02618 
pa tt a SS os 4 4 oS fos Tos fos [2 [2 7 os 02618 FP 0.2618 | 
pt fp a Po ft ot tt os 02s 02s [4 fT 4 os [os Tos fo os [2 [2 Tos 7 02618 [0.2618 
Patt oa tt 02s 2s | 2s | 4 | 4 OS TOS | 05 fos | 2 fT 2 os [02618 [0.2618 | 
Pa at oo 02s 2s | es | aA 4 Os Pos os [os 2 [2 fos | 0.2618 | 0.2618 | 
Pot pa ot to 2 02s fos | 4 4 OS fos Tos | os fo 2 2 fT 0s | 02618 | 0.2678 | 
Papa os a 025 | oes | 4 tA Ss | os | os | os fT 2 | 2 fT 05 | 0.2618 [0.2678 | 
Pp tt tet a 2s 025 | 02s | 4 4 Os | os fos 0s fT 2 2 0s | 0.2618 | 0.2618 
Ba ee Oe 
pap tf oa tot ses | ozs ts | 4 TOS | OS | os | os | 2 | 2 TOs [0.2618 [0.2618 
pa tT ot te es 2s] 2s | 4 | 4 os fT os Tos | os | 2 [2 Tos 7 0.2618 | 0.2618 
Pt Pa Ot a tf 2s 2s | 02s 4 4 OS fT os | os | os fT 2 [2 0s J 0.2618 | 0.2618 
pat oa tt 0s oes | oes | 4 4 | OS | OS fos | os | 2 | 2 fs | 0.2618 | 0.2618 | 
Pt fp tp oa 8 25 2s | oes | 4 4s os fT 0S fos | 2] 2 705 7 0.2618 0.2618 
ptt ta 2 025 O25 | O25 | AS | os {os fos [2 fj 2 os 70.2618 [0.2618 | 
ptt apo 2 a es 2s 2s | 4 os | os | 0s f 05 [2 f 2 fos [0.2618 | 0.2618 | 
pt ptt of lo Po a es ss 4 | OS | os fos 2 | 2 0s [0.2618 [0.2618 
pape tT of oe es 02s os | A 4 os os fT os | os | 2 tT 2 [05 0.2618 | 0.2678 
pat 025 025 foes | 4 4 os | os | os [ os | 2 7 2 7 os | 02618 | 0.2618 | 
a a EE 

ee ee ee SS SS EEE EE SEE SS 
Pp tp a ot a eS es | ozs | 4 4 Os fos fT 05 | 0s [2 fp 2 ft 05 fF o26i8 [0.2618 | 
ptt tt oP oo 4 025 ft 025 | O25 | 4 | 4 fos | os [os Tos J 27 2 | os 7 02618 | 0.2618 | 
pea a os a 05 2s fT oes | TS TOS fT 0s | os | 2 [2 fos | 0.2618 [0.2678 | 
pap tf of ot to a 0 Sos | a a Ts os fos [os To 2 7 2 fos 7 02618 | 0.2678 | 
Pp tt tf ot fT a ees | oes | 4 os os fos [os Tt 2 7 2 Tos [0.2618 | 0.2678 
PtP at ot S25 | ozs | 4 4} 5 0S fos [os [| 2 | 2 70s [0.2618 | 0.2618 | 
Pott tt of os es | 2s foes | 4 4 OS os | 0s Tos 2 7 2 0d 7 0.2618 70.2618 
pap ay oft a S| 2s foes | 4 4 OS | os | os fos T 2 [2 Tos 7 0.2618 [0.2678 | 
ptt a ot ta es 2s | 2s | 4 os Tos fos os T 27 2 fos T 0.2618 [0.2618 | 
ptt a te a es oes | 2s fs 4 Os TOs fT os fos | 2 2 tos [0.2618 | 0.2618 | 
PtP a os a a es es | ozs | 4 Os os os | OS | 2 | 2 fos J 0.2618 | 0.2618 _| 
Pott tt oP tt a es | 025 | ozs | 4] 4 OS os fT os Tos | 2 f 2 [0s | 0.2618 [0.2618 
tt a ot 2s 2s foes | 4 4 os Tos Tos Tos Pat 2 7 0s 7 0.2618 [0.2678 | 
a de ee ee ee 
potatos a a 5 2s ozs | 4a 6 | OS oS fos | os | 2 ft 2 | 05 | 0.2618 | 0.2618 | 
ptt as a a a 5 025 | oes | 4 4 OS OS | os fT os [2 | 2 ft 05 | 02618 | 0.2618 | 
Pet tt a es | 025 | oes | 4 4 OS | OS ft os | os [ 2] 2 fos [0.2618 [0.2618 | 

Papa tf oft te 25 02s | oes ft 4 A Os os [os fT os [2p 2 ft 05 J 0.2618 [0.2618 | 
pt a a ta es es | os | at 4 OS] os fT os | os 2 | 2 OS | 0.2618 | 0.2618 
pa a os te a 2s | oes fe | 4 OS | os | os | os f 2] 2 7 05 | 0.2616 | 0.2618 | 
pa a os a eS | es | ozs | 4 4s | os fos [os fo2 ft 2 7 05 7 0.2618 | 0.2678 | 
Patt os eS es fos | 4 aS os ff 05 [os fT 2 ft 2 f 05 ff 0.2618 | 0.2678 
Pap ot 4“ 2S os | O25 | 4 4 | OS | os | os [os To 2 [2 fF 05 f 0.2618 | 0.2618 | 
Pe 2 es fs | ees | 4 4 Os os fT os fos T 2 ft 2 7 05 0.2618 | 0.2618 | 
pote ta ott es 2s | oes | os | os fT os fos [2 7 2) os [0.2618 | 0.2618 | 
pot tt ot a 8S 25 | 2s | A a Os fT OS Tos fos | 2 ft 2 os | 0.2618 | 0.2618 | 
pat a pos a es 025 | 025 f 4 ft 4 Ts | 0s fT os fos f 2 7 2 [0s | 02618 | 0.2618 | 
pt a a a es 2s foes ff os | os | os Tos | 2 2 | 05 | 0.2618 | 0.2618 | 
ptt toa to a es 2s | ozs | 4 4A | OS | OS | os | os | 2 ft 2 [05 | 0.2618 | 0.2618 | 
pat tp ot tte os foes | 4 a sos os | os | 2 2 ft 05 0.2618 | 0.2618 
Pp tpt a a 2S 025 | ozs | a 4 OS oS fos fos fT 2 2 | 05 | 0.2618 | 0.2618 | 
pa a eS es 02s fA 4 OS OS] Os | Os | 2 tf 2 fT 05 | 0.2618 | 0.2618 | 
Pott tt 8 05 2s | 2s | 4 a os fos | os [os 2 ft 2 7 05 | 0.2618 | 0.2618 | 
pap at ot es 025 oes | 4 4 os fos fos Tos [2 fT 2 fos 70.2618 | 0.2678 | 
pat at to a es 025 025 0.25 | 4 4 Os fT os fos Tos [2] 2) 05 0.2618 | 0.2678 | 
pat aT oo es 025 025 | oes | 4 ft 4 tT os fT OS fos | OS | 2 ft 2 f 05 | 0.2618 | 0.2678 | 
pa a ot 2s 2s | 2s | oes | 4 fT 4 ts | OS | 05 fT 05 | 2 fT 2 fos [0.2618 | 0.2618 | 
git 1} of oOo fo fo ef O25 [025 | 025 | 025 | 4 | 4 05 | os f 0s | 0s [2 2 7 0s T o26is 70.2618 | 
Boi Pato fo fo fo fT 0 625 [0.25 [025 | 02s fe fA OS TOS fos Tos | 2 2 ff Os fT 0.2618 [0.2618 | 
Pp ap a pe oe 2 25 2s [025 | oes | 4 fT 4 | os fT oS fF os Tos fT 2 | 2 fos | 0.2618 | 0.2678 | 
pap ap of oo a 2s 2s | 025 | 025 | 4 fT 4 fT os | OS fT 05} os fo 2 fT 2] 05 | 0.2618 | 0.2618 | 


et | at oO AS 25 | 02s | oes | 4 tT 4 fT OS | os fT os | OS fT 2 ft 2 fT 05 [oes | 0.2618 | 


pa at ot 8025 25 | oes | ozs | 4 4s fT OS | OS | os | Os | 2 fT 2 fos | 0.2618 | 0.2618 | 
pap to 2 0.25 0.25 | 02s | 025 | 4 fT 4 Tod Tos Tos os To 2 fT 2 os 7 0.2618 [0.2678 | 
pot tt a 2 25 0.25 | 2s | oes | 4 4 Os fT os Tos | os f 2 ft 2 fos | 0.2618 | 0.2618 
ptt ot a 025 0.25 | 0.25 foes | 4 | 4 OS fT OS | 0S | OS | 2 | 2 05 | 0.2618 | 0.2618 | 
pa tT tot ft tT 025 0.25 | 025 | 2s | 4 | 4 fT OS | OS fT os | os | 2} 2 05 | 02618 | 0.2618 | 
pt tat] ot ees foes | a os | os 0s fos | 2 | 2 0s [0.2618 | 0.2618 | 
aot pap os es 0.25 | 02s | oes | 4 | a os | 0s | Os | os ft 2 | 2 | Os [02618 | 0.2618 | 
pa pt ot 2 025 0.25 | 025 | 025 | 4 | 4 fT OS | os | os Tos fT 2 7 2 | 05 [02618 [0.2618 | 
pot a 2st 025 | 025 | 025 | 4 | A Os os fos | os fT 2 7 2 | 05 { 0.2618 | 0.2618 | 
Poa ott 6 0.25 ff 0.25 | 025 | 025 | 4 at os | os [ 05 J os | 2 | 2 7 05 { 0.2618 | 0.2618 | 
pot pot 8025 fh | 02s ft ozs | 4 | 4 fT os Tos Tos Tos fT 2 7 2 fos | 02618 | 0.2618 | 
pap 20 25 os fos foes | 4 fT 4 Os fT OS | oS os | 2 | 2 fT oS | 0.2618 | 0.2618 | 
ote 25 ee ozs | 025 fT 4 oS ost Os | Os ft 2 2 05 | 0.2618 | 0.2618 | 

Att at a es | 2s | 2s | | a os | ods fos Tos | 2 fT 2 fF OS | 0.2618 | 0.2618 | 
Pott to 25 025 | 2s | os | A Os | os | os | os fo 2 yt 2 fos | 0.2618 | 0.2618 | 
ptt aot 25 025 | 2s | ozs | 4 4A Os | os | os | os | 2p 2 fos | 0.2618 | 0.2678 _| 
Pot a ot 0.25 025 | oes | ozs | 4 | 4 Tos Tos fos Tos 2 2 os 70.2618 [0.2618 | 
pat a te 025 25 | es | oes | 4 a os os | os Tos fT 2 2 fT 0s | 02618 [0.2678 | 
Pott a a 2s oes | oes | O25 | 4 4 os fos fo os Tos 2] 2 7 os 70.2618 [0.2618 | 
Pot tt 2s oes | 25 | 025 | 4 | 4 Os fos J os Tos 2 2 70s fF 0.2618 | 0.2618 | 
Pott a ot 88 025 2s | 25 foes | 4 | A os Pos os Tos fT 2 fT 2 7 os fT 02618 | 0.2616 | 
Pat tT ot 2 025 0.25 | 2s fj ozs | 4 | as os Tos Tos Tos [ 2 [ 2 [os 02618 | 0.2618 | 
pot a ot 2 025 25 F025 foes | 4 | 4 | os | os fos [os fT 2 [2 7 os 7 0.2618 | 0.2618 | 
Poa a oa tt a 025 2s | oes ozs | 4 | 6 fT os ff os | os [os To 2 7 2] 05 | 0.2618 | 0.2618 | 
tL ae tA tf os fos fos fos f 2 {2 fos p ozers f o26i8 | 


253 











pO ft to 025 | 025 | 02s | 025 [4 4 os | os fos Tos 7 2 [2 7 05 | 0.2618 [7 0.2618 | 

pt 225 | 0.25 | 0.25 | 025 Ps Ta os os fos Tos f 27] 2 Tos Tf 0.2678 [0.2618 | 

pO tt 4 02s] 0.25 fos ft 025 | 4 4 fos fos fos [os ft 2 [2 7 05 | 0.2618 [0.2618 | 

po tt te 025 0.25 0.25 | O26 fA a os | os fos [os fo 2 [2 Fos] 0.2618 | 0.2618 | 

7 pot 8 2s 02s ft ozs | ozs | 4 fT 4 fos fos Tos jos [2 [277 os [0.2618 [0.2678 | 
pt 200.25 0.25 | 02s | 02s fa 4 POS fos fos fos [2 | 2 fos | 0.2618 | 0.2618 | 

po fo fT oe os | ot foes | oes [4 a Pos Tos fos | os yp 2 [2 [0s [02618 | 0.2678 | 


a ttt pot Loy oe eo] of to | os | a | sys | os tos | os 2} 2 0.2618 | 0.2818 
SUS sn ae ceseee fers fe seeese ae se se setecete: oe 
pap a} oo Pe 8 es ot os | ozs fa te os Pos Tos Pos [27 2 fos | 0.2618 [0.2618 | 
papa oo tes tot 2s | ozs fa ft 4 Tos Tos J os fj os fT 2 fT 2 [05 | 02618 [0.2618 | 
pt tp of oo te es tf 2s | os [4 4 oS | os os fos T 2 2 Tos 7 0.2618 [7 0.2618 | 
pag 1 | a | Oo To a 2 Ot 2s | 2s | 4 4 OS | os fos fos 2 fT 2 0s [0.2618 [0.2618 
pt pat ott 2s ot fos | 2s fa fa fs | os os fos P 2 fT 2 | 0s | 0.2618 | 0.2618 | 
Papa of 025 Pt es fT oes ts 4 os | os Tos | os 2 ft 2 os [0.2678 [0.2678 
Pt fat of oo 20 025 ft | 2s {025 fF 4 4 os | os Tos | os P22 [2 os 0.2618 [0.2678 | 
papa opt 2 es | ot 2s | os a | 4 os fos fos fos [2 2 fos [0.2618 [0.2618 
Papa ot a | es 25 | 025 | a 4 OS | oS fos | os [2 f 2 Tos | 0.2618] 0.2618 
Poet te op a 25 fo 25 | ozs | 4 tT 4 OS | os fos fos 2 fF 2 os [0.2618 | 0.2678 
| te te ee ee ee ee ee ee ee 
pa Pato ft 8 fo 10 025 fot ft 025 | 025 [4 ft 4 Tos | os os Tos [2 72 7 0s [0.2618 | 0.2618 | 
eg | ee ES POS | 2 ft 2 5 | 0.2618 | 0.2678 | 
Ai | + {of it fo} of 4 2s | ot ft o2s | 2s fa | a Pos | os Tos fos [2 [2 [05 7 0.2618 [0.2618 | 
LE | ee ee ee ee ee 
pat at oa 8 25 os 2s 4 4 fT OS | os Tos | 05s [2 | 2 7 05 | 0.2618 [0.2618 | 
aR 
pot pa} os a 2 es tos | 2s | 4 4 os fos fT 05 | os PT 2 | 2 7 os | 0.2618 [0.2678 
pot tT a es 2s | 2s | 4 A OS | OS | os | os | 2 f 2 fT 05 | 0.2618 | 0.2618 | 
vat tt Ot ts | ot 2s | oes [4 4 Ss | os | os fos fT 2 ft 2 Tos | 0.2618 0.2618 | 
mg titty ortyl oy 7 é | os | 01 | oz | oz | 4 | 4 | 05] 05 | 05 | 05 | 2 | 2 | 05 | 02618 | 02618 | 
pap ay ot 0 2s fot 025 | oes [4 ft 4 fos | 0s | os | os [2 | 2 7 05 | 0.2618 7 0.2618 | 
Pap ot at tt 2s fo | 2s | ozs 4 fs os | os Tos [os [2 f 2 [0s | o.26i8 [0.2618 | 
pot pet Ot a 02s | | oes | oes | 4 4 05 | os | os | os [2 fT 2 7 os | 0.2618 [0.2618 | 
pata ot ot ts ot Pos | 02s fa 4 fos | os os fos 2 fT 2 fos [02618 | 0.2618 | 
SN 8 
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427 


a eH p 2 | 2 ff 05 | 0.2618 | 0.2618 
ee poe ae oe ee espa ess ete as ae oa6t 
Pp tpt tT of a a a es Ot 0.25 025 | | 4 OS fos | os | os | 2 ft 2 [05 | 0.2678 | 0.2618 | 


Poa ta ot 25 0 2s | 025 | 4 4 | OS | os fT os | os | 2 | 2 |} 05 | 0.2618 | 0.2618 | 
Pa Pat of tt po 8025 fot fos | 025 P44 Tos fos Tos | 05s [2 ft 2 TOS | 02618 [7 0.2618 | 
ptt tt ot tg 0 fos 25 | os fat 4 OS | OS | os fT OS fT 2 2 FOS | 0.2618 | 0.2618 | 
pot pat et at at 2 025 es | oes pat 4 os | os fos Tos fe fT 2 OS | 0.2618 | 0.2618 | 
pat oa a 025 fo oes | 2s PA 4 os os fos | os P22 05 | 0.2618 | 0.2618 | 

pe 02s | Ot Toes | ozs P44 fF os fT os fos | 05 fT 2 fT 2 0s | 0.2618 | 02618 | 
Pp ot pat ot a 8s fot 025 fos Te Ta os | os fos | os TP 2 | 2 0.5 | 0.2618 | 0.2618 
Pot oa tt 2 0s ot oes 025 Ts Ta os fos Tos | os P22 | 2 TOS | 0.2618 | 0.2618 | 
Papa of oo es es | ozs 4 4A Os os Tos fos 2 tT 2 Pos fF 02618 [0.2618 | 
EEE TOT OTE EEE as eee as ET BET Bee | Ose 
pupa of oo Po st 2s Tt toes fT ozs fas fos | os Tos | os Tt 2 [ 2 [05 f 0.2678 | 0.2618 | 
papa | of oo es tt os fos [4 48 fT os Tos | os | os [2 7 2 [0S | 0.2618 | 0.2618 | 
Pipa fo} oo tT oe tof os ft os | ozs fT 4 tT 4 fos | os Tos (os | 2 [2 7 os | 0.2618 | 0.2618 | 
491 Pat a} op ot 8 fT ete os os | oes [4 4 os | os os Tos fo2 f 2 7 os | 0.2618 | 0.2618 | 
Pa tap op ot oT ta es 2s 025 | 4a 4 os | os fos Tos 7 2 f 2 fy 0s 7 0.2618 | 0.2618 | 
Pat at of ol | ol lo 6 oes ft 25 fos fT 4 oS | OS fos | os [2 | 2 fos | 0.2618 | 0.2618 | 
497 pt | tt of oo 8 es os oes 4 OS tos fos fos T 2 | 2 fT 05 | 0.2618 | 0.2618 | 
potato of of os | as | oes fat 4 Os | os fos fos [ 2 [2 [05 | 0.2618 | 0.2618 | 
pot pat to a es ts oes | a a os os os Tos ff 2 | 2 | 05 | 02618 | 0.2618 | 
SUSresmmecoecet fer st fe sece cer ce fesese ct i Eo 2618 




















a os [2] 2 | 05 | 0.2618 | 02618 | 

14 | 025 | tf oes | ozs | 4 os Tos os fT os 2 fF 2 7 0s | 02618 | 0.2618 | 
pot ta ft oe fT ts oes ts | os fT 4 4 TOS | os fT os | os | 2 | 2 | 05 | 0.2618 [0.2618 
Poa pet op te 25 os | 2s | as OS | OS fos fT OS | 2 | 2 0S | 0.2618 | 0.2618 
DP DA 
es Set ao pf ozs af ozs [ozs ja a fos [os fos [os fa fe fos | ozere | ozeie | 


zs 

Ss 0.2618 
pot ot et es oes | oes 4 a os | os | os fos [2] 2 ff 05 | 0.2618 | 0.2618 | 
ptt a Ot a es tf 02s | 2s 4 4 os os Pos fos [2 ft 2 fs | 0.2618 [0.2618 
ptt at to ft 8 0.25 ft 025 | oes Ta 4 os fos Tos fos 2 2 0S | 0.2618 | 0.2618 
Pot peat ott 8 os tt 2s | 2s fa aS os fos fos TO 2 f 2 | 05 | 0.2618 | 0.2618 
Pp att ot at ot 20 es tf 2s | 02s | 4 tT 4 os os Fos | os To 2 ft 2 | 05 | 0.2618 | 0.2618 | 
pt} ty ot 2 est 2s | 02s T 4 | 4 fT os | os Tos fos T 2 | 2 05 | 0.2618 | 0.2618 
Pap tf oft tt a es oes fos | 4 4 0S | OS Tos FOS fT 2 | 2} 0S | 0.2618 | 0.2618 | 
papa opt at st 0.25 2s Ts | 4 Ts [os fos [os 2 | 2 TOS | 0.2618 | 0.2618 | 
Pp apa ott os Pf 2s | 2s 4 fT 4 os Tos fos [os fo2 | 2 7 0s | 0.2618 | 0.2618 
ptt ft ofa tt to os | es 2s Ta | 4 os | os Tos Tos fo2 f 2 70s | 0.2618 | 0.2618 
papa Popes fs Po 2 fos fa os fos 4 fa Tos Tos os fos fo 2 2 os | 0.2618 | 0.2618 
pt pa Po ts es ts | 2s | 4 | 4 TS | os | os | os 2 | 2 05 | 0.2618 | 0.2618 

pat ot 6 os Yt os 2s 4 4 Tos | os Fos [ os [2 jf 2 fos | 0.2618 | 0.2618 | 
pt a | ot st 20 os tt oes oes 4 4 os Tos os [os f 2 ft 2 fos | 0.2618 | 0.2618 | 
Pt Pat oo a es es pt 4 oS OS Tos | OS 2 | 2} OS | 0.2618 | 0.2618 | 
Pp apt of oo a es es | oes 4 ts os fos fos | 2 ft 2 ft 0S | 0.2618 | 0.2613 
Lit at of oe tf of ot es es | 2s | 4 4 fs oS | os | os fT 2 2} 05 | 0.2618 | 0.2618 | 
gp tp tp oo to 8 es 4 fos | ozs P44 Pos | os Tos Tos 2 f 2 70s | 0.2618 | 0.2618 | 
pt Pe fp oP ot 8 oto 2s 4 foes | ozs 4 4s POS fos Tos | os Pe ft 2 ft 05s | 0.2618 | 0.2618 | 
qa ptf oo os tf es | os Ts fT 4 os | os Tos | os fo 2 | 2 ft 05 | 0.2618 | 0.2618 | 
pt tT oo ts es 2s | os To 4 OS fT Os Tos | os Fo 2 fos | 0.2618 | 0.2618 | 
ee 1 | | oO] Oo tS eS 4 2s | oes 4a 4} Os fos Tos | os Fo2 | 2 ft 05 | 0.2618 | 0.2618 

Pp tp af oy ot es | 25 | oes 4 | 4 Ps fos Pos | os fT 2 | 2 fos | 0.2618 | 0.2618 | 


faite yf 1 [oo 2 fos [4 [oss os | 4 ft 4 | 05 | 0s | 05 | 05 | 2 | 2 | 05 | 0.2618 | 0.2618 | 
4 ta os a 02s tf 02S foes 4 4 os Tos Tos fos [2 fT 2 7 os | 0261s [0.2618 
Pp tft of ae Pot st 025 4 02s | oes 4 4 os | os os fos [2 tT 2 Tos | 02618 [0.2618 
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ptt at oa oo 8s a sf 2s | 4 OS TOs fos [os 2 7 2 7 0s J] 0.2618 7 0.2678 | 
Pp ot fap oy a fo fo to 2s 4 25 | os | 4 TOS os | os | os fT 2 2 | 05 | 02618 [0.2618 
Pat se es 4 2s os | a 4 OS OS | Os | OS [2 | 2 fT os Tt 0.2618 [0.2618 | 
pap ato a oes fA 025 | ozs fA | 4 os Tos Tos fos | 2 [2 os [0.2618 [0.2618 | 
pot pap ea ts os 4 os os | 4 4s os fT os | os | 2 tT 2 8s | 0.2618 | 0.2618 | 
Pp at at os Ss ts OS os os fT Os | 2 2} 0S | 0.2618 [0.2678 | 
ptt aft of st fT oo fo 2s TA 2s fos fT 4 OS | os | os | os P 2 fT 2 fos 7 02618 [0.2618 | 
pat tt ot tt 2 es os ta 4 OS OS | oS |] os | 2 2 | 05] 0.2618 [0.2618 | 
ptt tp ott ot 4 5 4 2s 025 | 4 | 4 tS | 05 | Os | Os fT 2 | 2 TOs fT 0.2618 | 0.2618 | 
Pott tT os a 0 A es 2s | 4 4 tS OS | os | os | 2 [2 fos 7 026s [0.2618 | 
Pap at fio ta os es | os 4 4 OS | OS fT os | Os [2 yf 2 0s | 02618 | 0.2618 | 
Pot tt to Pt 25 2S es a 4 OS | OS | os | os | 2 2 | 0S [0.2618 | 0.2618 | 
pap af ot 2s 4 2s | os | At 4 OS | oS | os | Os | 2 2 05 0.2618 [0.2618 | 
Poa tag ot a es sf oes | 4 4 fT oS Ts | os | os | 2 ft 2 | os 70.2618 [0.2618 


At pa | ot a tt es 4 es | 2s | 4 4 | Ss fT oS | Os | os | 2 [ 2 fos] 0.2618 | 0.2618 | 


pt tt Ot 8 2s es 25 a a OS 5 os os ft 2 2 0s | 0.2618 [0.2618 | 
OO ee Oe ee 
pap tt oO a 2 2 es | os | 4 OS | os | oS | os | 2 2 ft 05 | 0.2618 | 0.2618 | 
ptt tf] of a a a es Tes | os | a 4 fT OS | OS | OS | os | 2 | 2 Tf 05 T 0.2618 0.2618 | 
ptf a ot i es a 2s os Ss os | os ft os | 2 2 | 0S | 0.2618 | 0.2618 


Bot | a ott 2s 4 5 Tos | 4 8 5 | os] os | os | 2 | 2 fos | 0.2618 


pat td toes 4 25 2s a OS os | os | 2 2 fos] 0.2618 [0.2618 | 
Pap a ot ts 0S os | a 4 os os | os 2k 2 | 8S fF 0.2618 | 0.2618 | 
Pat a 8 es Pa es Toes | 4 a OS os OS | os | 2 fT 2 0S | 0.2618 | 0.2618 
Pott att te Se 4 a OS OS | os | 2 OS | 0.2618 | 0.2618 | 
Pott tT oa 8s | es | oes | 4 OS Ss os os | 2 0S [0.2618 | 0.2618 | 
Pott tT oa os ts es os ta 4 Os Ss os Ss | 2 | 2 05 | 0.2618 | 0.2618 
tf tf} of oo 2 0252s 025 | a OS 5 os | Os} 2 2 0S | 0.2618 | 0.2618 | 
pat at of a 25 025 25 2s 4 4 OS os os os | 2 2 OS | 0.2618 | 0.2618 
ptt tf} of] of ot 025 025 25 | 025 | 4 OS fT Os fos | os | 2 2 05 | 0.2618 | 0.2618 | 


Bip ap of oO fT oo 8 025 {025 | 0.25 | 02s | 4 | 4 | OS | OS fT oS | Os | 2 ft 2 ft 05 0.2618 
Ar fat of; oO of Of Of 10 fj 025 | 0.25 | 025 | 025 | 4 J 4 ft Os | Os | 05 | Os | 2 ft 2 [| 05 | 0.2618 | 0.2618 | 


eT 
Pot pat of ot i 025 025 | oes foes | aA 4 S| OS | 05 fT OS | 2 ft 2 | OS | 0.2618 


a2 1 pap of} of ot 6 025 | 025 | O25 f 0.25 | 4 4] OS fT os | os f 05 fF 2 ft 2 ft OS | 02618 | 0.2618 | 
pa to 8 25 025 | 0.25 2s Ya 4 os os os fos | 2 | 2 8S | 0.2618 | 0.2618 
a1} apo oT ot 2 es 02s | 025 | oes | 4 4 OS OS | OS | Os fF 2] 2 tS | 0.2618 | 0.2618 
A 7 pag oft ft oo 225 2s 2s os tt Os Os | os | OS | 2 | 2 0S | 0.2618 | 0.2618 | 


yiyatol 1 | o | o | 4 | 025 {025 [025 | 025 | « [4 | 05] 05 | 05 |05 | 2 | 2 | 05 | 02618 | 0.2618 


A ttat of 41 ft of of 6 025 | 025 | 025 | 025 | 4 | 4 OS | OS | OS | OS | 2] 2 OS | 02618 | 0.2618 
pot tip oy at fo fo 8 2s | 025 | O25 {025 | 4 ft 4 fT OS ft 05 | Os | Os | 2} 2 | 0S | 0.2618 | 0.2618 | 
at ttt of fT oe To 2 025 foes | 025 [| O25 | 4 4 TOS | os | OS FOS | 2 ft 2 | OS | 0.2618 | 0.2618 | 





ptt att of fs 025 0.25 | 0.25 foes | 4 TS fs os |) 2 ft 2 OS | 0.2618 | 0.2618 | 
poate tt of a 8 25 fos 2s O26 | a 4 os Tos os os 2 ft 2 OS | 0.2618 | 0.2618 | 


Aor tat ot tt oo 18 825 | 0.25 | 0.25 | 0.25 | a a Os os | os os 2 2 0S | 0.2618 | 0.2618 | 


Pott af of 20 es | os 2s foes | 4 4 os | Os | Os os | 2 fT 2 0S | 0.2618 | 02618 | 


ft ae te TPT OE TOE PT 
at a a 025 025 025 | 0.25 p05 J 2 ft 2 ft Os | 0.2678 | 0.2618 
a 0.2616 


Pata Pot ts 025 | 025 | oes | 4 | a OS Os | os fos | 2 | 2 ft Os | 0.2618 | o2818 
Pat tt ot tt 0.25 | 0.25 | 0.25 | 025 | 4 OS OS | OS | os | 2 | 2 OS | 0.2618 | 0.2678 


: fe EE EE SS ESS 
A ee 
Oo 
Att oft fT ot 8 2s 2s | 025 F025 | 4 ft 4 OS TOs fos | OS | 2 ft 2 | 05 | 0.2618 | 0.2618 | 
Rott af oO Pt 2 0252S 0.25 2s | a 4 OS OS OS Os 2 2S | 0.2618 | 0.2618 
et Pat of tt fT 8 fe 025 foes ft o25 | ozs ft 4 tA OS fT OS OS ff OS | 2] 2 ft OS | 0.2618 | 0.2618 
At tea ott at a est 02st ozs | 02s | 4 4 oS TOs Os os 2 2 0S | 0.2618 | 0.2618 | 
gt tp ot 6 025 025 0.25 | ozs | 4 tT 4 Os Tos os | oS | 2 2 ft OS | 0.2618 | 0.2618 
at at a 8 2s | 02s | 025 | 2s | a 4 OS fos | os fos | 2 2 05 | 0.2618 | 0.2618 | 
Bott tt 0.25 0.25 025 | oes ss Os os os os | 2 2 05 | 0.2618 | 0.2618 | 
Pot gp tt ot 252s foes | os | a a OS OS OS fos 2 2 0S | 0.2618 | 0.2618 
Pott ta fT ot 25025 02s | os a a oS Os | os | 2 2 0S | 0.2618 | 0.2618 | 


| 4 of 4 Pos ff Os fos Os 2 2 8 02618 


Poteet tT of at tt 16 25 2s | 02s ff 02s | 4) 4 fos} os fT os | os fT 2 | 2 ft 5 | 0.2618 | 0.2618 _| 


Bote tt ot 8 os | 025 | 025 | 02s | 4} 4 TOS fT OS | OS fT Os | 2} 2 ff 05 | 0.2618 | 0.2618 | 
gt tT ott 20 2s | 025 | 2s | O25 | 4 4 os | os | 05 oS fT 2 2 tS | 0.2618 | 0.2618 | 
q@ i tay of 8 fT oto 2 ts fos fot | O25 | 4 ts fos | OSs Fos | 2} 2 OS | 0.2618 | 0.2678 | 
Pott aft of of oT a a fs 25 | ot os | a a os os | os | os | 2 ft 2 05 | 0.2618 | 0.2618 | 
pat tt of lo fo | es | 2s | ot fos | 4 Os Tos | os Pos ff 2 ft 2 8S | 02618 | 0.2678 
tp a oo oo 8 2s 025 ot | oes | 4 4S OS | OS OSs | 2 tT 2 | 8S |] 0.2678 | 0.2618 | 
fap to tes fas | ot | 2s P44 Os | os os | os | 2 ft 2 fT OS | 0.2618 | 0.2618 | 
pt a ot 25s os a 8S | Os 2 2 Sf 0.2618 | 0.2618 | 
A tt tf of} Oo Oo 25 2s fo | os | 4 4 os os os os 2 2 0S 0.2618 | 0.2618 
PtP ap of of oo 6 fT es foes | otf O25 ft 4 4 OS fT OS | OS fos | 2 fT 2 | 05 | 0.2618 | 0.2618 
erty oy Oo fT Of 8 25 | oes | ot | 2s | 4 | 4 oS fT Os | os ff 0s | 2 fT 2 OS | 02618 | 0.2618 
At pat of oy tT 20 025 os | Ot os a SOS | 5 | OS} os | 2 2 OS | 0.2618 | 0.2618 | 
ett tf ot 2s fos | ot foes | a 4 OS os Os | os | 2 2 0S 0.2618 | 0.2618 


pata of fo 4 es fe ot | 026 4 4 os fos | OS | os | 2 | 2 | 0S fF 0.2618 | 0.2618 | 


wet tT tt ot | os | ot | 25 OS os os | OS 2 2 OS 0.2618 | 0.2618 | 
ptf af os 25 25 ft 2s fT os | Os fos | 2 2 OS 0.2618 | 0.2618 


pi ap os oo tf 2s 2s fo fT 2s | a Ts os fos | os T2205 | 0.2618 | 0.2618 
po at ot 20.25 foes ot | 25 4 4 OS Tos fT os | os | 2 2 8S | 0.2618 | 0.2618 


mei 1 | it of 4 fo} ot 4 0s foes | ot | 02s | 4A 4 os fT os | os | os | 2 fT 2 | OS | 0.2618 | 0.2618 
gt fa ft os fo 6 fT 2s | 2s | ot | oes | 4 ft 4 | Os | Os | os | os | 2 2 ft 0S | 02618 | 0.2618 | 
a a 


pif tp oy as ot 20 2s | ozs | ot | O25 ft OS Os | os | os | 2 | 2 OS | 0.2618 | 0.2618 


CT oe a ps ae a ps os pe os es ose oer 


pot a tt a“ 25 es | ot os 4 ts | os | os | 2 2 tS | 0.2618 02818 


gt taf oa a 25 ft | 2s | kt 4 Ts OS 5 | os | 2 te 0S | 0.2618 | 0.2618 
Bot tt oa | es os ot | os | aA a OS oS | OS OS | 2 2 9S | 0.2618 | 0.2618 
Pott af oa tt Tt 0.25 es | ot ft 025 | 4 4 os | Os | os | os | 2 fT 2 fos ft 0.2618 | 0.2618 _| 


pt ta oa a te oes 2s ot | 2s | a a os os os Pos te tS 0.2618 | 0.2678 


: A PH 2 
pot tT af oft 5 es | ot | os | 4 ta os | os | oS fos | 2 ft 2 | 0S | 0.2618 | 0.2618 
9 tt 8 2s 025 fot oes 4 4 os | os os fos | 2 | 2 | 05 | 0.2618 | 0.2618 


Poa st 20s 25 ot os | a a OS Os os | OS 2 2 | 05 | 0.2618 | 0.2618 


Pap ajo ts es ot es Ta Os | os os fos | 2 ft 2 | 05 | 0.2618 | 0.2618 
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pot tt oy at te 8 2s fos | ot | 025 fa 4 os Tos fos Tos [2 ft 2 7 os “f0.2618 | 0.2618 | 
Oo 1 tt Ot tt 0 es 2s | otf oes | 4 4 os Fos Tos Tos [2 [2 fos [6.2618 [0.2678 | 
| 791 ptt tt ot tt fo ta os fos fot | 2s | 4 TS | OS 05 | OS} 207 2} 05s | 0.2618 [0.2618 | 
793 pt Pett op tt ts 025 2s fot | 025 | 4 4 os fos fs fF os fT 2 2 fos 7 0.2618 | 0.2618 | 
pap aT os e025 2s fot foes 4 a OS oS fT oS | os | 2 fT 2 TOs | 0.2618 [0.2618 | 


Papa ott 8025 ft o25 | or | oes | 4 | 4 os Tos fos fos [2 [2 0.2618 | 0.2618 
‘SeSSicmsccecese fe tnae) secede sess se setese se ae 
At fT a tf of} oe to 2 os ozs | tf oes | 4 4 os Tos 0s fos fT 2 2 fos 7 02618 [0.2618 | 
pa a oe a es 025 ft oes ta 4 TOS | os Tos fo 05 | 2 7 2 fj os 7 0.2618 | 0.2618 | 
A 1} a} of of of ot 6 os fT 025 | tf 2s | 4 4 os Pos fos fos | 2 yt 2 fos | 02618 [0.2618 | 
pt ft | oy} of os | oes ft foes fas os Tos | os | os [2 ft 2 [05 7 0.2618 | 0.2678 | 
ptt po oT to 02s 02s ft | ozs fa 4 0s Tos os [os [2 [2 | os fF 0.2618 | 0.2618 | 
9a pty oto [oy o | 2 | 025 | 025 | 1 | om [| 4 1 4] 05 | 05 | 05 | 05 | 2 | 2 |] 05 | 02618 | 02618 | 
Pott ty oo aes | 2s | tt 2s | 4 4 fos | os | os fos | 2 2 70s [0.2618 | 0.2618 | 
ptt af of Of ot 2s | 2s Tt oes | A OS fos fos | Os | 207 2 0s | 02618 | 0.2618 | 
Pa fT att oe | le fT oo 8 os oes ft fT os | 4 os Tos [os [os | 2 fT 2 [os | 0.2618 | 0.2618 | 
Pott to 20 es 2s | os | 4 4 OS Tos fos fos | 2 fT 2 fos [02618 [0.2618 | 
Pott att oa 2 2s ft 2s 4 4 OS TOS | Os fos} 2 2 7 os 7 0.2618 [0.2618 | 
pap aT of st oo a“ es 02s ft fT oes Ta 4 os Tos fos | os | 2 [2 fT os fT 0.2618 [0.2618 || 
ptt aT oa es es ft es | 4 4 OS os | os | os | 2 2 fos [02618 | 0.2618 | 
Pott ost 2s st os | 4 4 os Tos fT os fos | 2 fT 2 fos J 02618 | 0.2618 | 
pt pao 00.25 0.25 | | 2s | 4 | os fos | os | 2 2 0s 7 0.2618 | 0.2618 | 
pot fp tp oe te 2s fos pt | 2s | a 4 OS os fos | 0s | 2 f 2 fos fT 0.2618 | 0.2618 | 
pot a os a 2s 2s Tt Os a 4 OS OS | OS | Os | 2 fT 2 fT 0s | 02618 | 0.2618 | 
Lat at ot dt ft ot fos 2s | tf 2s | 4 4 [OS fT os [os | os (2 fT 2 fos 7 0.2618 | 02618 | 
Av} ty oy 3 fo Of 8 fos foes ft oes | 4 4 TOS Tos fos fos fT 2 | 2 TOS | 0.2618 | 0.2618 | 
raya ot 3 oy 20 [02s [025 [1] om | «| 4] 05] 05 | 05 | 05 | 2 | 2 | 05 | 02a | 02618 | 
pa a ot 2 02s 2s tf os fA OS os | os | os | 2 7 2 Tos | 02618 | 0.2618 
pat tt os tt ts tes 25 | oes | a 4 ToS fos | os | os | 2 | 2 fos | 0.2618 | 0.2618 | 
pa a ot 025 025 tt os | 4 4 TOS Tos fos | os | 2 f 2 [os | 02618 | 0.2618 | 
1 ttt of oa es fos tt os a os | os | os | os | 2 [ 2 [Os | 0.2618 [0.2618 _| 
PtP et tT oa st os A 4 OS Tos fos | os | 2 T 2 fj 05 | 0.2678 | 0.2618 | 
Sc 
pat a ft ot tt 4 fs 2s fT 2s | 4 et OS fs fos fT os | 2 tT 2 | 0S | 0.2618 | 0.2618 | 
pat os ts os os os 4 4 OS ToS fos | 05 | 2 7 2 fs | 0.2618 | 0.2618 _| 
Pott tf ot 8 2s fos dt os | 4 os | os | os | oS | 2 | 2 | 05 | 0.2618 | 0.2618 | 
pt tT to Pt ot 20 | oes fas | a os 4 4 OS OS fos fos] 2 fT 2 FOS 0.2618 | 0.2618 | 
pa tat ot 2 es os ts 4 OS OS OS ft OS | 2 2 OS | 0.2618 | 0.2618 | 
pt a oe a es fest os 4 4s os fos fos ff 2 ft 2 OS | 0.2618 | 0.2618 | 
Pot pa Ot ts | os ttt os | 4 os Tos | os fos | 2 2 | OS | (0.2618 | 0.2618 | 


pot ja ot 0025 fos | tt oes 4 a OS fT OS | OS fT OS | 2 2 | 05 | 0.2618 | 0.2618 | 
Pp apt od es os es 4 a os oS | OS fF OS | 2 ft 2 fs | 02618 | 0.2618 
pat to at a ts os ds 4 A OS | oS fos | OS | 2 2 fs | 0.2618 | 0.2618 
pa a a a te) os |] os | tos | a os Tos fos | Os | 2 2 |} OS | 0.2678 | 0.2618 
Pap ato ft tf 82s fost os | a a os Tos Tos fos | 2} 2 0S fF 0.2618 | 0.2618 
pata ot oes os Pt es | A 4 fs os fos | os | 2 fT 2 fos | 0.2618 | 0.2618 


ze 
RO Pe [40s [05 | 05 | 08 | 2 | 2 ] 05 | 02618 | 02618 | 
Papa to | of 8 fo 6 0 fos | 4 es | 4s fos | 0S | Os | 2 2 05 | 0.2618 | 0.2618 
Pata pop oo os 2s fos 4 2s | 4 Pos fos Tos fos T 2 2 0s | 0.2618 | 0.2618 | 
pa jae oo te 2s os 4 es | a 4 Ps fos Tos fj os | 2 fF 2 7 0s | 0.2618 | 0.2618 | 
pia oT ot te 2s os | Ts Tos ft 0S | os | 2 ft 2 | OS | 0.2618 | 0.2678 
papa of of ts 25 2s | 4 | 5 | a 4 os fos | os | Os [2 2 05 | 0.2618 | 0.2678 | 
Pp tpi fo fo fo fo 6 025 | os | 4A fT os | 4 | 4 Tos [os [os | os | 2 7 2 | 05 | 02618 | 0.2618 | 
Papa to} oO fo fT of 18 fos fos | 4 ft 2s | a 4 fos fos fos | os 2 fT 2 FOS | 0.2618 | 0.2618 | 
ptt fo fo fT oe oo 0 fos fa es | 4S OS 05 ff 0s | 2 fT 2 fT OS | 0.2618 | 0.2618 | 
Papa ft opt os fos | 4 | es fA a OS ToS fos | 05 {2 2 TOS | 0.2618 | 0.2678 
papa pPo py tt oe Pot 4 02s | ozs | 4 oes ts a os fos | os | os fT 2 2 fs | 0.2618 | 0.2618 
At [a] of top of of 6 yf 025 {025 4 ft 025 | 4 4 oS os | os fos | 2 fT 2 ft 05 | 0.2618 | 0.2618 | 
pat po tt to fo tf es fos | es tt 4 Ps fos fos fos | 2 fT 2 fF 05 | 02618 | 0.2618 | 
pa to 0 es os | 4 es 4 A os fos | os | os ft 2 fF 2 OS | 0.2618 | 0.2618 
pt tt To ta os 2s 4 25 | a OS OS os | os | 2 2 | 0s | 0.2618 | 0.2618 | 
Pt Pato | at 025 | 2s | a ft os | a 4 Tos Tos ff 05 | 05 | 2 7 2 fF 0S | 0.2618 | 0.2618 | 
Pp aa PT ot 6 es os 4 es ta a sos Tos | os fT 2 T2705 | 0.2618 | 0.2618 | 
Pp af af ott fe 18 2s fos 4 es a Ps os | os | 2 tT 2 OS tf 0.2618 | 0.2618 | 
aot fot ft os fF 20 0.25 fos 4 es A A os fos | os | os | 2 fT 2 fT Os | 0.2618 | 0.2618 
fat oy sy of ty 2 les [ozs [4 fo | 4 | 4 | os | os | 05 | 05 | 2 | 2 | 05 | 02618 | 0.2618 | 
Papa oy a oa a 25 os 4 fs A A sos fos | os | 2 2 OS [0.2618 | 0.2678 
Papa fo fa ts 025 2s | 4 ft 025 | 4 4 Ss Tos fos | os | 2 T2205 | 0.2618 | 0.2618 | 
papa oft ot 8 2s 2s 4 es a aA os fos os fost 2 fF 2 FOS | 0.2618 | 0.2618 | 
pot fo a a 0 2s os 4 Ts 4 a os fos os | Os | 2 2 | OS | 0.2618 | 0.2618 
pipe ot a oe at 2s ozs 4 0s fa se os Tos Tos [os f 2 7 2 70s J 0.2618 | 0.2618 | 
pi fot to Tt ta 02s os 4 2s to 4 Tos Tos Pos fos [2 ft 2 0s | 0.2618 | 0.2618 | 
HP BS 


807 


eo 
a 


~ ~ 


7 


a 
n 
™ 


873 


917 


927 


a 
Papa po pea tf oe 6 Pos fos fa fos [4 fs fos Tos Tos [os [2 7 2 70s | 0.2618 | 0.2618 | 
Pott Po ta 0s | os tf oes | 4 4 0s Tos fos Tos ft 2 fT 2 fos | 0.2618 | 0.2618 | - 
pa a ot 0 fs os 4 os | a Ss | os | os | os | 2 2 | ee ee 
FB 
zs p08 [02618 | 0.2618 
Paap Pa a of 20 [025 [os Ta fons Ta a os Tos fos [os [2 fe 05 0.2618 | 0.2618 | 
aw | 05 | (0.2618 _| 

| 0.5 | 


wo 
24] 
bao | 


|_ Oo po2ee { o2st8 

pa ptt of of ot 025 ft o2s | 0.25 | 025 | 4 tT 4 Ts os fos | OS | 2 2 TOS | 0.2618 | 0.2618 _| 
Pt Peat oo 025 | 02s F025 | 025 | 4 4 os Tos fT 05 | os | 2 fT 2 fT es | 0.2618 | 0.2678 | 
PtP apo to fo fo to 025 | 025 [02s | 025 | 4 | 4 Tos Tos | os fos | 2 2 Fos [0.2618 | 0.2618 | 
pa pafot Oo ft oT 8 tz ff 025 | 025 | 02s | oes | 4 | 4 fos fT os fos | os | 2 7 2 fF Os | 0.2618 | 0.2618 | 
pat of oT ol oa fe 02s 2s | 02s [4 4 Fos | os [os | os [2 [2 7 os [0.2618 | 0.2618 | 

At fap oO | of oe 025 0.25} 0.25 | 025 | 4 4 Tos os [os Tos | 2 7 27] 05 | 02618 | 0.2618 | 
ga i tT 1 ft o | of Oo Oo 8 | 025 | ozs | 025 | 025 | 4 | 4 os fos fos [os [2 2 fos | 0.2618 | 0.2618 | 
Pt fT oo 20925 025} 0.25 | 025 | 4a 4 Ts | os | os | os | 2 7 2 os | 0.2618 | 0.2678 | 
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1007 


1017 


1027 


1057 


1119 


1127 


1137 


1157 


Ht fot a 28 25 | 0.25 | 0.25 | 4 4 os | os | os | os | 2 7 2 ft Os J 0.2618 [0.2618 | 

Lt pt fp oa es | oes | 02s | 025 | 4 | 4 os fos fT os os | 2 fy 05 [0.2618 [0.2618 | 
pot ta of fo 8 2s | ozs | os | ozs 4 | 4 Os | os | os | os | 2 ft 2 0s 0.2618 [0.2678 | 
pa pt To tt ot to 2s | 025 J 025 | 025 fs 4 os os {os fos 2 ft 2 0S [0.2618 | 0.2618 | 
Pap of at tt 25 fo | 02s | 025 | 4 4 TOS | os | os fos | 2 fT 2 05 | 0.2618 | 0.2618 | 
pay oe fi of 4 025 025 f 025 | 02s fT 4] 4 fT OS | Os | os | os fT 2 2 fos | 02618 [0.2618 | 
Pap oft Te es | 025 | 025 | 02s | at 4 POS} OS fos | Os ft 2 0d ft 0.2618 | 0.2618 | 
i ES ES EE SEES 
J | 02s | 4 4 os Pos} os pos P22 ft 2 05 T2618 [0.2618 | 
eG OG 
Pap op at ot 4 025 foes 25 | 02s 4 4 os | os fos | os fT 2 ft 2 | 05 7 02618 | 0.2618 | 
ptf af oft ot 2s 02s fos | oes | 4 os Tos | os fos fe 2 0S} 0.2618 | 0.2618 | 
qt jt} oft oa 8 os 02s | 02s | oes | 4 4 os os} oS fos 2 2 0S | 0.2618 | 0.2618 | 
Bt Patt ot tt 02s 0.25 | 0.25 | O26 fa a os fT os fos os | 2 ft 2 ts fT 0.2618 | 0.2618 | 
Pitta fo Tat a 2 025 0.25 foes | oes | 4 Os | os os fos 2 2 ft 8s | 0.2618 | 0.2618 | 
Pott tp ot tt 4 2s 025 0.25 | 025 fs a OS fT OS os fos ft 2 2 | 0d [0.2618 | 0.2618 
I BP BO 
8 
Tarot oy 2 [02s [02s [ozs [02s | 4 | 4 [os | os [os | os | 2 | 2 | 05 | 02618 | 02616 | 
ptt a ot a a es 2s 0.25 | 025 p44 OS fT OS fos os | 2 2 05 | 0.2618 | 0.2618 | 
pty it Po tt 0.25 0.25 | 0.25 | 02s | 4G OS OS TOs | os PT 2 ft 2 | 05 ft 0.2618 | 0.2618 | 
pata tf of at a 8 25 | 025 fos | 025 | 4 ft 4 OS os fos | Os | 2 2 05 0.2618 | 0.2618 | 
SB Ce 
pat tf oe as ta 025 fest 025 | 02s 4 8 OS OS fT OSs oS 2 2 05 |} 0.2618 | 0.2678 
Pea oo tt 4 0.25 [0.25 | 025 | ozs | 4 4 | OS | OS | os | Os 2 2 OS | 0.2618 | 0.2618 | 
po fi a fe TT 6 2s Jos TP o2s [ozs f 4 ft 4 os fos fos fos | 2 2 0S 0.2618 | 0.2618 
Po tt fo 8 0.25 | 025 | 0.25 f 025 | 4 PA Os os fT os fT os fT 2 tf 2 fs | 0.2678 | 0.2618 | 
SE ee 
po fo fe [A ee | ee ee et ee 
po to te 4 025 | 02s ft 02s | ot fe A OS | OS | OS | OS | 2 2 | 0S | 0.2618 | 0.2618 | 
Po fo oo a oes [025 [0256 | od ft 4 4 Os fos fos | os | 2 2 | 8S | 0.2618 | 0.2678 
poo oT 2s fos fT 02s | on fT 4 f 4 fos | os Tos | os P22} 05 | 0.2618 | 0.2618 
Poo tof 2s | ozs | 025 | ot Ps | 4 Os os fT os os 2 | 2 05 | 02618 | 0.2618 | 
po OTe 2 ft 02s | 025 | 025 | ot ft 4 4 OS] os fos | os f 2} 2 | 05 | 0.2618 | 0.2618 
Po oo 4 0.25} 025 f 025 | or | 4) 4 0S fos fos | os | 2] 2 ft 8s | 0.2618 | 0.2618 
po ft Oo fT 8 16 025 | 02s | ozs | ot | se fT 4 fs OS os os 2 2 OS | 02618 | 0.2618 
po of Oo 8 | 0.25 | 2s ft o2s | ot | 4 os | os fT os | os |e 2 05 | 0.2618 | 0.2618 | 
po fT oT 20 0.25 | 025 7 025 | ot | 4 A OS OS Pos tT os fT 2 poe Oe 
ee 
po ft oa es | 02s fo25 fot | 4 OS OS Os | fe A 
Pp oto To Ts 0.25 | 02s | 025 | ot fa 4 OS | OS fT os fos PT 2 | 2 os | 02618 | 0.2618 | 
Po tT to fo 8 025 | 0.25 | 025 | ot | 4 | 4 | OS} OS} os | os fe | 2 0s [0.2618 | 0.2618 
po ato fo 10 0.25 02s 02s | ot | 4 4 OS fT OS fT os fos Te ft 2 OS | 0.2618 | 0.2618 
po Tt fo fo ia es os | 025 | on | 4 4 fT os | os | os | os fet 2) 0S | 0.2618 | 0.2618 
Po to To 4 0.25 f 0.25 [025 | ot ft 4 4} os | os fos ft os P22 Os | 0.2618 | 0.2618 | 
Po to To) 0.25 f 0.25 F025 fot 4 4 os | os fT os | os ft 2 | os {0261s | 0.2618 | 
po 18} 0.25 | 025 | 025 | ot ft 4 | 4 os | OS fos ft os | 2 ft 2 ff 0S | 02618 | 0.2618 | 

04 po To 200.25 [025 J o25 | ot fT 4 4 fos Pos fos | os ff 2 2 05 | 0.2618 | 0.2618 
eee 
Po ft ot a 0.25 [0.25 fF o2s | ot 4 4 ft OS | Os | os fos f 2 ft 2 fos | 0.2618 | 0.2618 
; po i os 6 2s 02s 025 | ot ft 4 4 os Os fos 0S | 2 ft 2) 05 | 0.2618 | 0.2678 | 
ma tt ay of i To tT 8 02s [02s [025 | ot [4 ft 4 os | OS | os | OS | 2 | 2 OS | 0.2618 | 0.2618 
a 


) 12 | 0.25 | 

Se en a fe | p 4 os | os fos | 05 | 2 oe 
pot Pa oat te tt) 02s | ozs fT ozs | ot | 4 4 OS | OS | OS OS | 2 2 OS | 0.2618 | 0.2618 
Bot pea fT ot 8 925 [025 [025 | ot f 4 Te TOS OS os fos fet 2 85 | 0.2618 | 0.2618 | 
Mot Pap ot ot 20 02s | 025 [| 02s | ot | 4 4 fos | OS | Os oS 2 2 0S | 0.2618 | 0.2618 | 
Rot ta} ot at 2 02s foes foes | ot 4 4 sf Sf 0s fos fe 2 05 | 0.2618 | 0.2618 | 
aot ts fo at fo a 02s foes 02s {| ot fT 4 aA os | os os Os fT 2 ft 2 0S | 0.2618 | 0.2618 
et tt tos ao fg 02s | 02s | 025 | or | 4 4 os fT Os fos | Os 2 ft 2 fos | 0.2618 | 0.2618 | 

ft Ta fo fs ft fo 8 2s [025 [025 | ot [4 tf os | OS Tos tos fT 2 | 2 0S | 0.2618 | 0.2618 | 
a tp a Top a a fo 0 025 toast 02s | on | 4 | 4 os fos Fos | os |e 2} 05 | 0.2618 | 0.2618 
PtP a ot st fo a 02s 02s 02s fon | 4] 4 Pos | os fT os | os | 2 2 fs | 02618 | 0.2618 | 
Lit fit oy ia yt fe ft 4 [025 | 025 [025 | ot | 4 4 ft os | os | os | os ft 2 2 | 05 | 02618 | 0.2618 | 
pap ay ot a 6 25 [oes fos fot fk tS os Tos Pos 2 2 OS fF 0.2618 | 0.2618 | 
Pai fo tt fo 8 0.25 | 02s ft ozs | on ft 4 a os os fT os | os ft 2} 2 fd | 0.2618 | 0.2618 | 
ei Pat ops tt To 20 ff 0.25 | 025 F025 | ot | 4 os | os fT os os | 2 2 5 | 0.2618 | 0.2618 
g i fatto of oe To 2 2s fos | 2s | tt ss os | os 2 2 5 | 0.2618 | 0.2618 | 
gq 1 fap of oe fT ot of 4 fs | 2s | ozs | ot 4 4 5 OS OS oS |e 2 5 | 0.2618 | 0.2618 | 
ptf fe | Be ee EE 
at [af of Oo fo fo 8 025 [025 [ozs ft | 4 4 OS OSs {OS | 2 | 2 | OS | 02618 | 0.2618 | 
ne 
Pt Tait of 8 fo fo FT 2] 025 [0.25 [025 | otf 4 4 OS os fT os fos ft 2 | 2 ft 0s | 0.2618 | 0.2618 | 
at Pitt oy oe Po Po Tg ft o2s | 025 025 Tt 4 ja 0s fos fos Pos To 2] 2} 0s 0.2618 | 0.2618 | 
4 tf tT oo eo 6} 0.25 ozs fT ozs | i 4 tT A os fT os Tos fos fT 2 ft 2 ft OS {0.2618 | 0.2618 | 
Ppa fi fo fo oo 8 025 foes 7 o2s (1 se 4 os os fos | os fT 2 2 05 | 0.2618 | 0.2678 
ee ee eee 
a eS 
g tp ato ao fe sf 2s [02s [025 fat 4 a os os Pos fos | 2 fF 2 OS | 0.2618 | 0.2618 
BB PD OS A 
a 
pt fa ot of oa 02s foes fos Tt 4 a os os fos | os p22 OS | 02618 | 0.2678 
At yay or tT oe lo [6 os [os [os yi sy ay os | os Tos os [2 2 os 70.2618 | 0.2618 | 
A tT att oT a fo fo 8 0.25 F025 02s Tt a 4 os fos Tos os [2 ft 2 05 Ff 02618 | 0.2618 
a tT taf of oo 20 02s [02s Tos ft 4 4 OS Ss fF os | os Pe 2 0S | 0.2618 | 0.2618 
gi Pa to as on eT 2 os 02s ozs a a a 0s Ts Pos | os fT 2} 2 | 05 | 0.2618 | 0.2618 | 
go fa fT oo et 4 F025 ozs ozs Pi ft 4 4 Pos Ss | 05 fos Pe fT 2 0s | 02678 | 0.2678 
Aoi fa Pop at fo as 6 Tos Pos T0256 fi ft 4 8 tos | os Tos | os fT 2 fT 2 0s | 0.2618 | 0.2618 
at} ay oy i fo et 8 02s foes fT ozs Ta 4 4 os fos Tos [| os fo 2 [2] os [02618 | 0.2618 
a tia] of; a | 0 [| 1 | 7 [02 | 025 [os [ 7 [ 4 [4 [os [os (os [os [2 7 2] os | 02618 [0.26187 
A a ED Pp 2} 05 | 0.2618 | 0.2618 | 
g tt a oo at 4 ozs 02s Toes ft a 4 os fs fT os | os fF 2 2 Os fF 0.2618 | 0.2618 
ee ae a ee I OC OR OO GYD 
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BA 1 | at of 4 | tf} 8 | 2 fos Tos | 025 | ot | 4 4 os fos | os | os | 2 | 2 | Os 0.2618 | ae 
A 4 Papo fd tat 4 es | oes tt 4 OS Ss | os os | 2 | 2 OS | 0.2618 | 0.2618 | 
pe ee EE SE ES SS 
a tf tT ot a 8s 02s | 025 | tt 4 4 OS OS} OS | os fF 2 | 2 fs | 0.2618 | 0.2618 | 
fp tt aT ot 025 025 foes a a a os fs | os | 2 2 5} 0.2618 | 0.2618 | 
pot a ot tes 2s | oes ft a 4 5 Tos | oS | os | 2 2 | 0s | 0.2618 | 0.2618 | 
At | tf of tf a 8 fs 025 fos | oes ft a a Ss os 2 2 0S | 0.2618 | 0.2618 
At pa ot sf 025 025 | 4 os fs fos} 2 2 fs 0.2618 | 02618 | 
aot fa fp of at 8 025 82s | oes Pa a a os Ss fT os | 2 ft 2 tS | 0.2618 | 0.2618 
A tT apo] Oo fT of of 2 os 025 | 025 | 4 Tt 4A OS fT os | os fT os | 2 ft 2 ft 05 | 0.2618 | 0.2618 | 
aot tayo oo fof Oy 4 O25 {025 foe 4 4 Os fs fs fT os | 2 2 05 | 0.2618 | 0.2618 | 
ptt tT of oe ot tt 5 sf 2s 4 4 4 OS Sf os | os 2 | 2 OS | 0.2618 | 0.2618 
Be LO TL 
A OW BS PO OS OD 
rr ttpoe fo fo} 0 | 2 | 02s {025 | 025 | 4 | 4 | 4 | 05 | 05 | 05 | 05 | 2 | 2 | 05 | ozeis | 02618 | 
Poa pat ot fo es 25 | os | a a“ a os Tos | os fos | 2 tT 2 05 | 0.2618 | 0.2618 | 
goo as ozs [02s [02s [a as fos [os [os [os [2 | 2 [os | ozere | oz6t 
I a OB 
= 
a 1} ato} 4 | of 8 6 02s | 025 | oes Ta 4 a Os fT OS fs fos fT 2 ft 2 OS | 0.2618 | 0.2618 | 
A 1 Papo at of 6 025 025 fos | a 4 oS os os fT os | 2 2 8S {0.2618 | 0.2618 | 
A tt tT ot 8 es oes | oes | a 4 a os fT Os os | 2 | 2 05 | 0.2618 | 0.2618 
pot tp to 225 es oes | a a 4 OS OS os Tos [2 2 OS fF 0.2618 | 0.2618 
Pap tT ot 2 25 6 os ta 4 4 OS fs | OS | os 2 2 S| 0.2618 | 0.2618 | 
Poa tT ost a 25 02s | oes Pa a os os os os ft 2 2 05 | 0.2618 | 0.2618 
Pap at ot a 2s es | es | 4 a sO fos P22 OS | 0.2618 | 0.2618 | 
Pp atta po 8 2S 2s | O25 aA 4 4 OS OS OS os fe 2 05 | 0.2618 | 0.2618 | 
Papa pot 02s es | 25 | 4 4 4 OS TS fos | os fT 2] 2 | 05 | 0.2618 | 0.2618 | 
gt tT ot ttf 5 fst 025 ft 4 4 4 OS fT Os fos fT os ft 2 fT 2 fT OS [0.2618 | 0.2618 | 
pot pa ot a es 25 | es | a a os fs os Pos | 2 ft 2 Sf 0.2618 | 0.2618 
pa fa ot ot 6 fs | 02s | ozs | a 4 4 fT Os os | os Tos fT 2 ft 2 ft 05 | 0.2618 | 0.2618 
Pott a ot 8 as 02s | oes fa 4 OS fT OS | OS | OS 2 Pet OS | 0.2618 | 0.2618 | 
Pata opt oa 20 fos 02s 02s | a 4 4 fs Tos fos | os fT 2 ft 2 | 05 7 02618 | 0.2618 
pt Pao ft ft 2 025 foes oes | a a a os Pos fT oS | os | 2 | 2 0s | 0.2618 | 0.2618 | 
Bot Papo 1 Et fT eo 4 foes 02s | 025 | 4 4 a Os Tos | os os | 2 | 2 0S | 0.2618 | _0.2618 | 
papa poe a pa 025 | 2s | os | 4 4 4 os Tos fos fos fT 2 2 0s | 0.2618 | 0.2618 
Poa ptf ot at at fo 8 25 os | 2s | 4 4 4 8s Pos os fos Te 2 fT OS 0.2618 | 0.2618 
pot pa ott 0 25} oes foes | a aA a Os | os os fos P22 ft OS Ff 0.2618 | 0.2618 
Pt pat os to 2 2s ozs 025 | a a a fs os fos T2205 ft 0.2618 | 0.2618 
g Papo st a 4 25 2s 025 | A 4 OS Os os fos | 2 2 0s | 0.2618 | 0.2618 | 
ee ee oe ee 
SS 
Paitryo fo fF op of 2 as Tos 02s | os Tt 4 os fos Tos fos PT 2 ft 2 05 | 0.2618 | 0.2618 
Pi pay oo Po fo 2s 025 | 0.25 | oes Tt | 4 fos Tos | os fos fT 2 ft 2 | 05 | 0.2618 | 0.2618 | 
Pipa yo fo oo To 6 02s 02s | 025 | ozs tt 4 tos fos fos Pos tT 2 ft 2 ft 05 f 0.2618 | 0.2618 | 
papa foo yo fo oe 8 os ozs Tos | 025 Ts fT 4 ft 05 fj 0s fos Tos fT 2 | 2 05 | 0.2618 | 0.2658 
Pot pa foo oo tof 2s 025 | 02s | 02s tt ft 4 os fos fos fos ft 2 fT 2 05 fT 0.2618 | 0.2618 
pt Papo yo fT of 8 ft os 02s 025 | 025 ft | 4} os | os | os fos | 2 | 2] 05 | 0.2618 | 0.2618. | 
Pata fo yo ff oo a 2s [025 025 | 026 fs | 4} os | os fos fos Te | 2 | 05 | 0.2618 | 0.2618 
Pa fa fo fo fT oo 6 | 2s | ozs | 02s | 026 | tt 4 Os Tos | os fos | 2 | 2 fos | 02618 | 0.2618 
Pa tafe fy of oO fo 8 025 ozs | 025 | 025 | ot | 4 os fos | os fos [2 | 2 85 | 0.2618 | 0.2618 
at fe ee ee Le ef ee 
OO se Be PD Pp 2 ft 2 | os | 0.2618 | _ 0.2618 | 
Pertti ae pos tp os os sp sp 2 eos oat te 
At fat of 1 fT eo 6 | oes | 025] 025 | 025 [| 1 ft 4 | os Tos | os fos 2 ft 2 ft Os | 0.2618 | 0.2618 
‘A 


1187 


1194 


1197 
1207 


1217 


4221 


1227 
3 


1247 


1267 


1273 


1287 


| 0.5 
CE 
pt pa joo tao fe oes Tos [025 Tos | it 4 fos fos Tos Tost 2 [2 [0s | 02618 | 0.2618 | 
Pia Pa port a To 0 os ozs [02s | 025 Ta 4 fos fos fos fos fT 2 fT 2 | 05 | 0.2618 | 0.2618 | 
SD DB BD WE 
OS 
pet pp oe po pop pe os ef os os el os] nee | 08Te | 
Pt aot To 20 02s [02s o2s } 025 | 1 a os fos Tos fos T2205 70.2618 | 0.2618 | 
Pat ato To oo a fos ozs fo2s fj ozs ft 2 4 os Tos Tos fos [2 fay os] 02618 | 0.2618 | 
pt a or oo oy a 02s ozs 02s fo2s fF o2 fa y os Tos Tos os [2 2 os [0.2618 | 0.2618 
Pata eyo fo PT oe 6 02s ft o2s [02s foes [2 [4 os Tos Tos Pos fo 2] 2 | 05 ft 0.2618 | 0.2618 | 
ptt apo yt oo fT of of 8 2s Tas | 02s | O25 [2 ft 4} os Pos fos fos tT 2 ft 2 | 05 fF 0.2618 | 0.2618 
pitta yo To fT oT ot 0 | 2s Tos | 2s | 02s | 2 ft 4 | Os fos | os | os 2 ft 2 | Os | 0.2618 | 0.2618 
Papa fT oo ot 2 fs 02s fos | 025 TP 2 fT 4 | os fos Pos os PT 2 fy 2 | 0S [0.2678 | 0.2618 
Pap ato fT oo ft ta 2s F025 | 025 | 025 | 2 ft 4 Os fos | os | os PT 2 | 2 | 0s | 0.2618 | 0.2618 
Pata o fo fo 8 6 oes 025 | 025 | ozs fe ft 4} os fos fT os [os 2 fT 2 05 fF 0.2618 | 0.2618 
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1379 Pp 1 fap of Oo fT ol of 20 [025 | 02s | 025 F025 | 2 | 4 fos | os fT 0s Tos [ 2 7 2 [os] 0.2618 [02618 | 
Att 1t] of a1 | of o | 2 | 025 | 025 | 025 | o25 | 2 | 4 | 05 | 05 | 05 | 05 | 2 | 2 | 05 | 0.2618 | 02616 | 
AZ rt patorpy rf of eo fT 4 [025 [025 | 025 7 o25 | 2 | 4 f 05 | 0S | os Jos [2 fT 277 os | 0.2618 | 0.2618 | 
At ft tf Oo ft To a fs toes | 025 J ozs | 2) 4 | os | os Tos Tt os [2 fT 2 [os | 02618 [0.2618 | 
ee 
gt ft Ot 025 | 28 025 02s | 2 | 4 os} os | os Tos | 2 ft 2 Tos 7 0.2618 [0.2618 | 
a ee 
Pree fe fe as fos [ozs ozs [a fe Pos fos [es [os fa te ost ome | asi] 
ee 
21} ap ops fT 2 es fs oes | 025 | 2 4 ft OS fT 5 | OS fos | 2 | 2 ft Os | 0.2618 | 0.2618 | 
gt pt | oft a a 25 25 fos | 026 |e 4 OS os PT os | os {| 2 ft 2 fos | 0.2618 [0.2618 | 
pot ttt ot ot tt 6 2s 2s | 25 T0256 | 2 | 4} os ft 5 fos Tos | 2 [2 7 os J 0.2618 | 0.2618 | 
gp ta a es eS 2s | 02s Pe 4 OS OSs | os | os f 2 | 2 fs | 0.2618 | 0.2618 | 
pitt tf oy te es ae ee Ok OS OS tT Sf os 2 fet os | o2eie | 02618 | 
Pt et tt 025 | 025 | 25 | 02s | 2 4 fT OS | os | os | Os | 2 fT 2 [os] 0.2618 | 0.2618 | 
gt fa oat 4 2s Toes foes | 025 | 2 ft 4 | os | os | os | os | 2 ft 2 fos | 0.2618 | 0.2678 | 
Pita} of tT ot 6 025 25 | 025 | O25 | 2 | 4 OS tos fos Tos | 2 2 0s] 0.2618 [0.2618 | 
Pott a ot 8 025 2s foes | 02s | 2 4 OS os | os ft 2 2 fs | 0.2618 | 0.2618 | 
gta 20 025 25 es os | 2k 4 Os OS fT os fos | 2 ft 2 0s | 0.2618 [0.2618 | 
et tt Ot a es 2s 025 2s | 2 a TS OS os os | 2 2 | 5 | 0.2618 | 0.2618 
qt a4 5 2525 | 2s Pe 4 OS os | os | 2 | 2 fs | 0.2618 | 0.2618 | 
gq tt a 02s 2s os fos fe 4 os os | os fT os jf 2 2 | Os | 0.2618 [0.2618 
pot pa ot ft 8 es as | 2s | O25 | 2 4 | OS fT OS | os | os | 2 | 2 fT Os | 0.2618 | 0.2618 | 
ptt tf op 0 2s fos | 025 | 025 | 2 4 os os fT os | os | 2 fT 2 7 0s | 0.2618 | 0.2618 | 
ee ee ee ee ee 
2 

pit ao tt 8 0.25 [025 | 025 foes | et 4 os | os | 0S TOs | 2 ft 2 fT 0s [02618 | 0.2618 | 
ptt tf oO ft 20 2s oes 2s | 25 | 2 ft 4 os os fT os | os | 2 [| 2 fF 0s | 0.2618 | 0.2618 
Pot Pat oo fo 2 025 02s foes | 026 | 4 OS fT os | os Tos | 2 7 2 Tos ft 0.2618 [0.2618 | 
Pat af of ol fo 4 25 | 025 | 025 | 025 | 4 4 TOs OS | 05 | 05 ft 2 2 fos | 0.2618 | 0.2618 | 
pat at oe 2s 02s | 2s oes | a 4 ft Os | OS os | os | 2 | 2 ods | 0.2618 | 0.2618 | 
pap at to 025 | 25} 025 fF 02s | 4 4 OS OS | os | os ft 2 2 Os | 0.2618 [0.2618 | 
Pat tp ot lo to to tt 25 02s tos | 025 | 4 4 OS | 0S | os | os | 2 tf 2 ft os | 0.2618 [02618 | 
ptf tf of lo To ts 02s 025 | 025 | 4 SS fT os | os fT 2 | 2 | Os | 2618 | 0.2618 
pt ft oe Tt 025 025 ft 025 ] 2s | eT a Os os OS | OS | 2 fT 2 FOS | 0.2618 | 0.2618 
Piatt of oe fo 6 25 foes | 025 | 025 | 4 Tf OS oS | OS Pos | 2 2 [05 02618 | 0.2618 | 
Pa a of 8 es 025 | 025 | 025 | 4 4 os | os | os Tos | 2 [2 [05 | 0.2618 | 0.2618 | 
pi Pay oo fo fo fe fT 20 fos | 025 | 25 2s | 4 oS os fos fos | 2 ft 2 fos | 02618 | 0.2618 | 
pot feat oft fo 2 es | es fos ozs | 4 | 4] os] os os Tos | 2 [2 fos | 0.2618 | 0.2618 
Patt] oO ft 4 2S 025 0.25 | 025 tT A Ts os | os | 2 2 tS | 0.2618 | 0.2618 
Pp tT aft of tf of of 025 fF 025 | 025 | o25 | 4 | 4 ft OS | OS | 05 | Os | 2 2 fos | 0.2618 | 0.2618 | 
Papa of at fT 2s | 2s fos | 025 | 4 4 OS | oS fos | os | 2 fT 2 | os [0.2618 | 0.2618 _| 
ptt fT ot. 25 | 2s | 025 | 4 4 | OS | OS fj 0S | os | 2 | 2 0s | 0.2618 | 0.2618 | 
Pat at of st of 2 0.25 0.25 025 | 025 | 4 ft 4 fT os | Os fos | os | 2 [2 fs | 0.2618 | 0.2618 
a1 fat of af of a 0 es} 025 fF O25 | 4 4 OS OS {| Os | os | 2 | 2 ft OS | 0.2618 | 0.2618 | 
gf pe eS ef ee ee eee 
Pa pay of a fo 8 02s | 025 | 025 | 025 | 4 | 4 TOs | 05 | os Fos | 2 ft 2 fos [02618 | 0.2618 | 

Pt jp tp oo ft a 2s | 2s | os | ozs f 4 4 Os] Os fos fT os | 2 | 2 0S | 0.2618 | 0.2618 | 
Pot ptf oft 2 2s fs foes | os | 4a aA Os OS fos | os | 2 | 2 0S | 0.2618 | 0.2618 | 
ptf tf oO ts a a 025 0.25 ft 0.25 | oes | a OS os | os Tos fe] 2 05 | 0.2618 | 0.2678 
Pot pa ot fot 025 [0.25 025 025 fe 4 0S oS fos POs 2 | 2 05 | 0.2618 | 0.2618 
Patt to ta fo ts 02s tos | 025 | 02s | 4 4 OS | 0s | os fos | 2 | 2 | Os | 0.2618 | 0.2618 | 
pt a fT of fet to 2s 25 ft 025 | 025 | 4 ts fT OS ft 0S fos TOs | 2 ft 2 05 | 0.2618 | 0.2618 | 
ptf a oa tt 2s 25 | ozs | ozs | 4 fl 4] OS fp 05 fF OS Tos | 2 fT 2 | OS | 0.2618 | 0.2618 | 
pa ft ao a ft 4 25 ff 025 | ozs | ozs | 4 | 4 TOS | oS | oS fT os | 2 2 | OS 0.2618 | 0.2618 | 
La tt] of st to 6 2s 025 | 025 | 025 | 4 | 4 ft OS | OS | 05 | os | 2 2 fs | 0.2618 | 0.2618 
ptt af of a 8 025 fos 2s | os | 4 4 | OS | OS fos | os | 2 2 5 | 0.2618 | 0.2618 | 
Mota pa ot tt 20 025 os foes | 02s | 4} 4 OS ff OS ft OS | os | 2} 2 | 05 | 0.2618 | 0.2618 | 
gee 1 ft ft oP at at 2 02s foes fos | oes | 4 4 TOS | OS fos | os | 2 ft 2 | 05 | 0.2618 | 0.2618 | 
: A 
YS 
Pa fa ot a 0 025 0.25 | 0.25 | 025 | 4 | 4 oS os fos fT os {| 2 ft 2 fos 0.2618 | 0.2618 | 
papa of at a tt 0.25 fs | 02s | O25 | sk Te os] os | os ft os | 2 2 [05 | 0.2618 [0.2618 | 
Pa at ot at 4 0.25 025 | oes | 02s | 4 4 TOS] OS | os Tos | 2 fF 2 7 os | 0.2618 | 0.2618 | 
papa fT of dt a 6 02s 02s 0.25 | 025 | 4 4 OS | OS | os fT os | 2} 2 0s | 02618 | 0.2678 | 
pap a Oo a a 802s 025} 0.25 025 | 4 a OS ft OS | os | 05 | 2 ff 2 0s | 0.2618 | 0.2618 | 
mot} tf Oo Pt a 20 0.25 25 025 025 | a tT OS | OS | oS | os | 2 ft 2 Os | 0.2618 | 0.2618 
Pat ay of lo fo tt 2 fs [| 025 | 025 | O25 | 8 | 4 ft Os | 0S | os | os 2 fT 2 Ts | 0.2618 | 0.2618 
Psp apo fy ot oo 4 2s | 2s | 025 | 02s | 8 | 4 os] 0S | os fos | 2 ft 2 Os | 0.2618 | 0.2618 | 
Sc OS 
Papa fo fo fT ot 2s fos | 2s | ozs | 8 A os |] os Tos fT Os | 2 2 05 | 0.2618 | 0.2618 | 
Pata of of of 0 0.25 25 025 | 025 | 8 | 4 TOS | OS | os fos fe | 2 ods {0.2618 | 0.2618 | 
ptt tf of oT ot 025 2s 2s | 02s | | 4 OS fs fs fos | 2 | 2 ft 05 | 0.2618 | 0.2618 | 
pa fat of 8 fF of ot es | oes | oes | ozs | 8 | 4 fT os fF OS | 05 | os | 2 fT 2 | OS | 0.2618 | 0.2618 | 
papa 98 fo fo 6 25 025 | 2s | 02s | 8 4 Tos fT OS fos fos | 2 tf 2] OS fT 0.2618 | 0.2618 | 
SR a CD eee 
Pt pt tT of lo fo to 20 025 foes fos 2s | kt a OS | OS 0s [| os | 2} 2 | OS | 02618 | 0.2618 | 
ptt tf oO Pt ts | 2s 025 ft o25 | et 4 | OS fF os | os | os ft 2 | 2 | 05 | 0.2618 | 0.2618 
Potp a opt 4 fs | es 2s fos | 8 tA OS fT OS ft OS | OS | 2} 2 | OS | 02618 | 0.2618 | 
pat af ott fo os | 2s 25 ft o25 | kt 4 OS OS | OS | os {| 2 ft 2 05 | 0.2618 | 0.2618 | 
Pap af ott fo fo fT 8 os | 025 | 02s | 025 | 8 tT 4 fT os | os | OS Tos | 2 | 2 | 05 | 0.2618 | 0.2618 _| 
papa of st fo to 2s | 025 | ozs | 2s | es | 4 fT os | os | OS fT os | 2 | 2 | 05 | 0.2618 | 0.2618 | 
Pot pat et Po Tt 0.25 [25 | 02s | 2s | et A os os fos | os | 2 | 2 0S | 0.2618 | 0.2618 
Potato 4 0s 2s fos | 025 |e | 4 os Tos fos | os | 2 | 2] 05 0.2618 | 0.2618 | 
PtP ot tn 6 2s 025 | 02s ozs | ek 4 os |} 0S fos fos ft 2 | 2 | OS 0.2618 | 0.2618 | 
pata fo fa oo 18 0.25 | 025 025 | 026 | 8 4 | OSs | OS | OS fos | 2 fT 2 | OS | 0.2618 | 0.2618 
pa pat oO tt fo 2 2s 25 25 | 025 | 8 A OS | OS fT OS os | 2 2 OS | 0.2618 | 0.2618 
Poa oa 2 25 2s 2s 2s | 8 4s | os os | OS | 2 ft 2 05 | 0.2618 | 0.2618 | 
pot pa fo tt et 4 025 025 | ozs | os | ek 4 0S | OS os | Os | 2 2 | 0S | 0.2618 | 0.2618 
pa to tt a 2s oes 025 | 025 | 8 4 fT OS | Os | oS | Os | 2 tT 2 OS | 0.2618 | 0.2618 | 
Papa os 8 es 025 | 025} 025 | 4 | OS | OS | os | os 2 2 OS | 0.2678 | 0.2618 
Pt pa tt 025 025 2s 25 | kt 4 Os | OS | os fos | 2 ft 2 | 0S | 0.2618 | 0.2618 
FO BD A FS OO p05 7 05 | 2 | 2 | OS | 0.2618 | 0.2618 


rise eet tot a pe os os os Po ae pa et os pst et et et ET Oeste 0.2618 
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1417 
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1$27 


1537 











1617 


1627 


1637 


1687 





1771 
1773 


_= 
= 
oo 
wo 
MSI ENS BE 





Poppa os 8 0.25 | 0.25 | 02s | O25 | 8 | 4 OS | Os ff OS | OS [2 | 2 [05 | 0.2618 
Pt peat oP at 20 | 2s 2s | 026 | 025 | 8} 4 fT os ft os | os | os [2 [2 0s J 02678 [0.2618 | 
tp at ot 025 0.25 | 025 | 025 [8 ft 4 fos | os | os | 0s [277 2 7 0s | 0.2618 


Papa ta 4 025 | 0.25 


p84 os fT os fT os | os 2 2 85 | 0.2618 | 0.2618 


|_0.25_ | 0.25 | 
I DB SS 0.2618 


} 0.25 | 025 | 8 4 8 fT os os Tos ft 2 | 2 Sf 0.2618 | 0.2618 | 


| 0.25 | 
a a p 0.25 | et 4 Os | OS | OS | os | 2 2 | oS | 0.2618 | 0.2618 
rr patel, 1 ty 0 [2] 02s | 025 [02 [oz | 8 | 4 | 05 | 05 | 05 | 05 | 2 | 2 | 05 | 02618 | 02616 
ptt tt ot 025} 25 025 | 025 | 8 4 OS fos fT Os | os ft 2 2 sf 0.2618 


Pott tT oO tt 6 0.25 | 025 


[4 [os [0s [os | os | 2 | 2 | 05 | 02618 | 02618 


| 0.25 | 025 |) 8 
ptt tp oa 8 25 025 | 025 | 2s 8 4 OS | OS OSs Pos {2 | 2 | os | 0.2618 | 0.2618 
pt tT tt os os |] es | 2s tk 4 os Tos Ts os | 2 | 2 | 05 | 0.2618 | 0.2618 


pA Tt OS | OS os fos | 2 2 OS | 0.2618 | 0.2618 


| 0.25} 0.25 | 0.25 | 
papa of ot OO a es es 025 [| ozs | 4 | tT OS | OS ff OS fos | 2 | 2 | 05 | 02618 | 0.2618 


pT tf os os Tos os 2 | 2 fs | 0.2618 | 0.2618 | 


| 0.25 | 0.25 | 0.25 | 
pot} tt oO 025 025 | 0.25 fos | 4 ss Os fos | 2 2 os | 0.2618 | 0.2618 | 
Lap a to fo te ts 25 2s | oes fs tf os Ts os fos | 2 | 2 | os 0.2618 | 0.2618 | 
ptt ot 0.25 | 02s fos | aA Os sf OS fos ft 2 | 2} OS | 0.2618 | 0.2618 | 
POS fF 05 | 2 fy 2 | Os | 0.2618 | 0.2618 | 
pap ao fT tt 025 | 25 fos | os fe a os os oS fF os | 2 | 2 fos | 0.2618 | 0.2678 | 
pt to 2s 025 ft 025 fos fe a Os os | os | os fT 2 2 05 | 0.2618 | 0.2618 
pt ft tt oft oo 2 es 0.25 f 0.25 | 025 fj 4 ft os | Os | 0S 0S | 2 | 2] 05 | 0.2618 | 0.2618 | 
pot es 025 025 fs Os TS OS | os 2 | 2 05 0.2618 | 0.2618 
pot tao a 2S 25 es | 2s | 4 | tT Os | os | os | os [| 2 | 2 os | 0.2618 | 0.2618 | 


p0.25 | 0.25 f 4 tos | os | os | Os | 2 2 | Os | 0.2618 | 0.2618 | 


|_ 0.25 | 
ptt a ot 25 est 025 | 2s | 4 a os os | os | os P22 | 05 | 0.2618 | 0.2618 | 
ptt ot 002s 2s 25 os | a ta os Ts fos | os Te 2 05 0.2618 | 0.2618 


| 0.25 | 4 ft | os | os | os fT os | 2 ft 2 05 | 0.2618 | 0.2618 


pa tT ot es 025 fos | O25 | a Os os os fT os | 2 2 OS 0.2618 | 0.2618 | 
ptt tt ot tt 0.25 25 fs | 2s | 4 Tt Os Tos | oS | OSs | 2 | 2 | 0.2618 | 0.2618 
pa fat ot 025 es fos | 02s | 4 Tt os | os fT os | os | 2 ft 2 | 05 | 0.2618 | 0.2618 _| 
pa tT oa 25 0.25 025 fos | 4 tt os os | os | OS | 2 | 2 OS | 0.2618 | 0.2618 | 
pat tp oa 25 2s 025 fe a OS os | OS fe 2 OS 0.2618 | 0.2618 
pot ta oe eS 2s es a SS OS TS 2 2 OS 0.2618 | 0.2618 
Ea Ce PET RE Be Oe 
| 0.5 | 05 | aa 


05] OS ft 05 | 2 
pt OS | 0S fT OS ft 05 | 2 | 2 ft OS | 0.2618 | 0.2678 | 


| 2 | 2 | 05 | 2 zi8 0.2618 


oe Os. ESE 0.2618 


| of 1 | 20 | 0.25 | 
I 
Pap at oO tt 4 025 0.25 2s p25 | 4 | tt OSs oS | os fF Os | 2 ft 2 | OS | 0.2618 | 0.2618 
Pt tp af oO ft 6 2s 02s fs | os | 4a OS OS Tos | OS | 2 tT 2 | OS | 0.2618 | 0.2618 | 
Pott a oo a 2s 025 ft 025 | oes | 4A ts os Tos | 5 | 2 | 2 OS | 0.2618 | 0.2618 | 
pat at os a to 2s | 2s O25 | 025 [| 4 tt} 5 | Os | os | Os | 2 | 2 0S | 0.2618 | 0.2618 | 
pt a as te 2s | st 025 2s | 4A | Os | os | os | os 2 2 Os | 0.2618 | 0.2618 | 


A ts 028 


pA a os fos | os | os fe 2 | OS | 0.2618 


| 0.25 | 0.25 | 0.25 | 
I eS SD PO 0.2618 


025 {025 [4 | 1 | 05} 05 | 05 | 05 | 2 | 2 | 05 | o2eie | 0.2618 


| 0.25 | 0.25 | 
Se YY 


Ee 
Papa fo fo To 025 | 0.25 | 0.25 | 025 | A 2 fos | os fos fT os | 2 fT 2 OS ft 0.2618 | 0.2618 | 
pa tt of 2 025 02s | os | 4 2 OS os os Ts 2 2 8S | 0.2618 | 0.2618 | 
a ee 
pat aT oo tt 025025 | 2s | os | es os fT os | os | 2 2 OSs | 0.2618 | 0.2618 | 
pa tp a oT 42 25 025 | 02s | 4 | 2 os | os | os | os | 2 ft 2 Os | 02618 | 0.2618 | 
ptt tf ot 6 2S 25 025 | oes | at ef os os Pos fT os 2 tf 2 05 | 0.2618 | 0.2618 | 
pat at oO 825 2s 0.25 | ozs | 4 | 2 | OS ToS fos | os | 2 ft 2} oS | 0.2618 | 0.2618 | 


2 os [ os_[ os | 05 | 2 | 2 | 05 | 026i 


[2 [2 | 05 | 02618 | 0.2618 


2 | 2 ff OS | 0.2618 | 0.2618 


| 2 | O5 | 0.2618 0.2618 


HB SD 0.2618 | 0.2618 
POS [2 2 | 05 | 0.2618 | 0.2618 


| 0.5 
pe os fos fos | Os | 2 | 2 OS | 0.2618 | 0.2618 | 


| 0.25) 4 
a4 [1 oo 802s [0.25] 025 [02s [4 | 2 os ]_os {05 | 05 | 2 | 2 | 05 | 02618 | 0.2618 


0.25 | 4} 2 tos | 5 OS | Os fe | 2 OS | 0.2618 | 0.2618 


Pp ot pet ot 25025 | 2s | 26 | 4 | 2 os sf OS ff OS P22 | 2 {| OS | 0.2618 | 0.2618 | 
OH 8 DP PP OE 0.2618 


| 0.25 | 6 Pe OS Os os | Os 2 2 OS 0.2618 a 2578 
2 
[oz | 4 | 2] 05] 05 | 05 | 05 | 2] 2 | 05 | 02618 | 0.2618 


Hae res | ome [oie] 


=i | 0.25 

Pott af et ot 2 2s foes | 025 | 02s | 4 2 | 0s | 0S | os | Os | 2 | 2 5 0.2618 | 0.2618 
ptt tt oat ta es 2s | 02s | O25 | 4 | 2 os fos | os | os | 2 2 OS | 0.2618 | 0.2618 
pat at ott 2s 2s | 02s 025 | 4 | 2 Os fos | OS | OS | 2 | 2 OS | 0.2618 | 0.2618 
Pitta fo ft ot 8 os [ozs [ozs | 025 fT 4 ft 2 fos | os To os fT os fo 2 ft 2 | 05 | 0.2618 | 0.2618 | 
Pipa peo fT at fo tt 0 2s [ozs To o2s fo o2s | 4 jf 2 [os [os Tos | os [2 f 2 | 05 | 0.2618 | 0.2618 | 


P2105} 0.2618 | 0.2618 


| 0.5 
Pt papops oa 4 02s fos 02s [02s 4 [2 fos [os fos fos Tt 2 [2 fos | 0.2618 | 0.2618 _| 
ptt a ot ot ft 2s foes | 02s | 0256 | 4 | 2 os Tos fos | os | 2 | 2 OS | 0.2678 | 0.2618 
Pa a at 8 02s {025 | 025 | 025 | 4 | 2 | os ft os | 05 | os | 2 | 2 05 | 0.2678 | 0.2618 


PE DO ND Be 


P05 | 2 ft 2 | 05 | 0.2618 | 0.2678 
| 0.25 [ o25 | 4 [2 | 0s fos Tos Tos fT 2 fy 2 | 0s | 0.2618 | 0.2618 _ | 


Papa peo ty ot fea fo 4 025 025 | 025 025 | 4 2 | os | os fos fos f 2 2 ft 05 | 0.2618 | 0.2618 


Pp apap a a Ts 


2 [205 [0.2618 


Pt pa fo ft oe 8 02s | 02s {025 fos f 4 ft 2 fT os | os Tos fos [2 | 2 OS | 0.2618 | 0.2618 


pata of a ft of 10 | 025 | 025 1 0.25 [025 | 4 ft 2 fos | os | os | os | 2 | 2 ft 05 | 0.2618 | 0.2618 | 


Pt pat of 4 tf tf of ta fos 025 | 025 025 {4 2 fos | Os fF os | OS | 2 | 2 OS | 0.2618 | 0.2618 | 
Pp tt af ot tt 4 2s 02s | 0.25 | O25 | 4 ft 2 fos | os | os fos | 2 | 2 OS {0.2618 | 0.2618 | 
ptf at oP 6 25 | 025 fj 025 | O25 | 4 2 OS | os fos | os | 2 2 OS {0.2618 | 0.2678 
pt at oat 8 2s 25 | 025 | O25 | 4 | 2 jy 05 | Os | 05 | os | 2 | 2 | 05 | 0.2618 | 0.2618 | 
Pp tt at oa gt Ts 2s | 02s | 02s | 4} 2 Os fos fT 05 | os | 2 ft 2 ft OS | 02618 | 0.2618 
pa Pa of oo 2 25 25 025 | 025 | 4 | 4 OS | OS | OS | os | 2 ft 2 0S | 0.2618 | 0.2618 | 
pot pape o ft ot a 2 02s | oes | 4 a OS OS fos | os | 2 | 2} OS | 0.2618 | 0.2618 
Pp 1 pao fo fT ot es | 2s} 025 | 025 | 4 | 4 fos | os | 05 | os | 2 f 2 | 05 | 0.2618 | 0.2618 | 


at a ot 8 025025 | 025 | oes | aA 4 Os os OS Ss 22 8S | 0.2618 | 0.2618 | 


PtP at ot 0025 2s | 2s ft 02s ta 4 OS os os fos | 2 2 0S 0.2618 | 0.2618 | 
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gt ot 2s 2s 02s ft oes Ta 4 Os os os tos 
A tiat of oO Ff Of 0 fF 6 | 025 | 025 | 025 f 025 | 4 | 4 | oS | O5 | os | 05 | 2 f 2 | 85 | 0.2618 | 0.2618 


2] 2 | 0s | 02618 | 0.2618 | 


(Li 


Rott a To fo fo ef 025 025 | 025 [025 | 4 ft 4 | os fos fos Tos [2 [2 [05s [02618 | aCe 2618 
Pap apo ft of oo ft of 8] 025 | 025 [025 F025 | 4 | 4 fos Tos fos fos J 2 fT 2 05 | 0.2618 7 0.2618 
Pt tt fof Tf 20 025 | 0.25 | 0.25 | 2s | 4 OS ToS os | 05 f 2 | 2 7 05 | 02618 | 0.2618 | 
gat | tp oo ft fT of oe fs 2s | 025 | 025 | 4 | 4 os Tos Tos [os Po 2 72 [0s [02618 | 0.2618 || 
PF tf tpoo fF st fo fo 4 es 02s ft o2s fT o25 | 4 | 4] 0s Tos Tos fT os fF 2 fe [os] 0.2618 | 0.2618 | 
Pit ty oe ta oe fe 2s 0.25] 0.25 | 025 | 4 | A Ss Tos fT os | os T 2 fF 2 ft Os | 0.2618 | 0.2618 | 
pat apo st fo 8 es 2s f ozs [ozs | 4 4 ft 05 Tos fT 05 fos P27 2 [0s] 02618 [0268 | 
a1 fa fo fs 100.25 0.25 0.25 {025 | 4 ff 46 ft oS Tos fos fos | 2 f 2 [05 {02618 | 0.2618 | 
got | apo ft sf eas fof 02s [02s | 4 tT 4 fos Tos fT os fos | 2 [2 [0s fF 0.2618] 0.2618 | 
ga ee 88 Poo | oe | 2 fe fs f ozeie | 02618 | 
i a 
Hata] oly + to] 0 [20 {02 [ozs [ozs |o2s [4 [ «| 05 | 05 | 05 | 05 | 2 | 2 | 05 | 02618 | 02618 
got pea pot at fT ot fT 2 02s | as [025 [ozs | 4A 4 Os Pos | os fos | 2 | 2 fT Os | 02618 | 0.2618 | 
a at a Po at ot a 2S 2s | 2s fos | 4 | 4] Os Pos fos [os | 2 [2] 05 70.2618 | 0.2618 | 
Pott | ot tt 8 25 Fes [02s | 025 | 4 4 OS oS | OS fT os | 2 2 ft OS 702618 fT 0.2618 | 
Bot tT tp of tt 8 25 2s fos] o25 | 4 Ts os | OS fT Os | 2 ff 2 ft 0S | 0.2618 7 0.2618 | 
pot ft Poa ft tes 02s | 025 | 2s | 4 ft 4} Os Pos fT os [os P22 0s fF o26i8 7 0.2618 | 
Pap ap ot ot 2 0.25 0.25 0.25 7 025 | 4 | 4 POS Tos | 05 TOs | 2 [2 7 05 fF 02618 | 0.2618 | 
At | ap ot Ot ta es 025 0.25 fF 0.25 | 4 | Os Tos | os | Os | 2 2 fs | 0.2678 [0.2678 
Rot at oa es fos ft ozs | 02s | 4 4 OS Tod | os | os | 2 | 2 fT 05 fF 0.2618 [0.2618 | 
got tf of tt 8 025 fs 025 | 025 | 4 ft 4 fT os Tos | os | os | 2 7 2 [05 Ff 02618 [0.2618 | 
pet eT ee ee a a sy oe os te | st ast ease OTE] 
gt ft fo fst Tt fs es | 2s | 25 | 4 Os os | os | os | 2} 2 | 0s [0.2618 [0.2618 | 
g 1 | a feo ft st tt fo 4 ft 025 25 | 025 | oes | 4 4 os fos | os fos PT 2 f 2 ft 05 | 0.2618 | 0.2618 | 
fot pt Po dt 2s | 025 | 2s | oes | 4 OS OS fT os | os | 2 2 | 05 [0.2618 [0.2618 | 
At oa 8 2s 25 025 {02s | 4 4 fT OS | os fT Os | OS | 2 | 2 05 [0.2618 | 0.2618 
pap oa Pe | 0.25 | 0.25 [0.25 | 025 | 4 f 4 jos Tos 7 0s | os | 2 f 2 | 05 | 0.2618 | 0.2618 | 
At tt oa 2 28 oes | 025 | oes | 4 te OS Tos fT OS | OS | 2} 2 OS 0.2618 | 0.2618 
att st tS 2s | 025 foes | at 4 OS TOS fF Os | OS | 2 2 ft 05 | 0.2618 | 0.2618 _| 
9 tt tS 025 025 25 | 0.25 | 4 | 4 OS os fos | os | 2 | 2 tS | 0.2618 | 0.2618 
Patt ot 8 es 025 | 0.25 | 2s ta 4 OS | os | oS | os | 2 | 2 fT os {0.2618 | 0.2618 | 
Pot pat ot Tt 200.25 fos | 2s | oes | 4 4 OS os [05 | 0S | 2] 2 | 05 [0.2618 | 0.2618 
pi ta Popo fo fo ek fs | 02s ft 02s | ozs | 4 | ef os Tos Tos fos f 2] 2 | 05 [02618 | 0.2618 | 
got Pte fT of of 4S 0.25 0.25 | ozs | 4 8 fT OS | os fos | os | 2 | 2 | 05 [0.2618 | 0.2618 
RiP ato fo fo 25 | 0.25 | 0.25 | 02s | 4 te 8 | OS fF oS TOs | os | 2 f 2 | 05 [0.2618 | 0.2618 | 
Pit 1 oo fo fT of ot 8 es 025 ft o2s | 025 | 4 8 Os | os | os [os | 2 jf 2 | 0s [0.2678 | 0.2618 | 
ptf at feo fo fF of of 10 ft 025 | 0.25 {025 | 025 | 4 8 | os fT os | oS | Os fT 2 ft 2 ff 0s [ o2618 | 0.2618 | 
pay a fo 2 0.25 | 025 | 02s | 4 8 OS fT OS fos | os fT 2 | 2 ft 05 | 0.2618 | 0.2618 | 
pt | to fo fT oo 4 2S 0.25 | 0.25 f ozs | 4A 8 Os fT os | os | os | 2 | 2 fT 05 [0.2618 | 0.2618 
ptt at fo fo ft of 6 2s 25 | 025 foes 4 8 os | 5 fT os | os | 2 | 2 0S | 02618 | 0.2618 | 
pa pt tT of ot 8 25 2s} 25 os | a 8 Os Tos | Os | os | 2 | 2 | 85 [0.2618 | 0.2618 | 
oe 
pa at ot 2 8 025 025 | O25 | 4 8 OS | os | os | os | 2 | 2 ft 05 fT 0.2618 | 0.2618 | 
poe a Po te es 825 p02 | 025 4 8 OS | os FOS fos fF 2 | 2 Sf 02618 | 0.2618 | 
Pit a Poy 4 fT of os ft 026 025} 025 | ozs | a4 kos Tos | os | 05 fo 2 | 2 | 05 f 02618 | 0.2618 | 
Pat a fo gt fo fT 8 5 0 25 25 ta OS OS | OS fos | 2 | 2 | 05 | 0.2618 | 0.2618 | 
Pat a Poot fT ot 8 0 25 25 ft 025 | 025 | 4 | 8 tT OS | os fT os | Os | 2 | 2 ft Os [02618 | 0.2618 | 
Patt po et fT of 8 2 os 2st 025 | 025 | 4 | 8 OS TOS fT Os | Os | 2 | 2 | 05 | 0.2618 | 0.2618 | 
"4 {[ityof 7 {of o f 4 Jj 025 [ o25 | 025 | Pee ee ee eee ae 2618 


| 0.5 

rapa pot 1 yo t+] 2 | 025 [025 | 025 [02 | 4 | 8 | 05 | 05 | 05 | 05 | 2 | 2 | 05 | 02618 | 02618 | 
ate taf of 7 To tt 4 02s 25} 025 J 02s | 4 | 8 | os Tos | os | 05 | 2 | 2] OS | 02618 | 0.2618 _ | 
Pap at ops Tot 6 2s fos 2s | 2s | 4 | 8 os | 0s | 05 | OS | 2 fT 2 | OS | 0.2618 | 0.2618 | 
Pot at ot Tt 8 25 5 25 2s | 4 OS os TOS ft OS ft 2 | 2 OS 0.2618 | 0.2618 
pat af ot tt 0280.25 | 025 | O25 | 4 tT 8 OS Tos fT Os fp OS fe | 2 | 0S | 0.2618 | 0.2618 _| 
Pat at Poet tt os 2s | 02s | 025 | 4 | 8 oS | os | Os | os fT 2 | 2 | 0S | 02618 | 0.2678 | 
pt] a oa tt es 2s {025 | ozs | 4] 8 OS | os | os | os | 2 | 2 fT OS | 0.2618 | 0.2618 | 
Pt tT tot ot 6 2s 2s | 2s | ozs | 4 8 OS fT os | OS | 0S | 2 | 2 | OS | 0.2618 | 0.2618 | 
pa to 8 oes fos | 025 | O25 | 4 | 8 fT OS | os Os fos | 2 | 2 | 05 [0.2618 | 0.2618 | 
pa tt ot Tt 20 025 0.25 f 0.25 | oes ft 4 | 8 fT OS Fos | Os | OS | 2 | 2 | 05 fF 0.2618 | 0.2618 | 
Poa ot 2025 025 | oes 4 8 TOS Fos Pos | os | 2 2 | Os fF 0.2618 | 0.2618 | 
Pat a fort tt 4 025 25 | 0.25 | 2s | 4 | BT OSs | os | os f 05 | 2 2 fT 0s [0.2618 | 0.2618 | 
Pata feos et ot 2s tos | 025 | ozs | 4 | 8 OS fos fT os fT 0s | 2 | 2 | 05 7 o2618 | 0.2618 | 
Pat a foe tt fT 8 025 025 025 | 025 | 4 | et OS Tos fT os | os fo 2 | 2 [05 fT 02618 | 0.2618 | 
Poa fap oP at tt fot 10 0.25 025} 0.25 {025 | 4 | 8 fT os fos | 0s fT OS | 2 | 2 | 0S 02618 | 0.2618 
Papi fo as ts Tt 2 025 | 025 025 | ozs | 4 | 8 OS Tos fT os | 05 | 2 | 2 [| 05 0.2618 | 0.2618 | 
Pott at fo gt ta 025 fs 025 ozs | a Ss Tos | os fos | 2 2 5 | 0.2618 | 0.2618 
Poa af oa tt 2s 025 25 | 02s | 4 | eS ToS fT os fT os fet 2 tS 0.2618 | 0.2618 
Pa a fo a 8 2s fs | 2s fF ozs ft 4 | ot OS fT OS | os fT os | 2 2 OS 0.2618 | 0.2618 | 
Pata fo at 20 2s fs | 025 f ozs | 4 | 8 ft Os | os | os fT os f 2 ft 2} 85 | 0.2618 | 0.2618 
Pt fa fo po of 2 025 0.25 0.25 ozs | A 4 es Tos fos OS f 2 | 2 | OS | 0.2618 | 0.2618 
Pate at po yo fof 8 4 025 | os [025 | 025 | 4 | 4 fT 2s os f os | Os | 2 ft 2 | OS | 0.2618 | 0.2618 | 
Paps fo fo os fos | 025 | 2s | 4 | 4 [25 fos fos | OS fF 2 2 05 ff 0.2618 | 0.2618 | 
a 8 ef a ee ee ee ee 

pO tA ee} eS p_0.25 | 4 ft 4 ft 025 | Be 


P 4g 4 025 | 05 | 
r+ yTatoey 1 {ol o | 2 | 02 | 025 | 02 | 02 | 4 | 4 | 02 | 05 | 05 | 05 | 2 | 2 |05 | 02618 | 0.2616 _ 
Pt fa fos oo 2 0.25 0.25 | O25 | 4a 4 es Tos fos fT os | 2 | 2 | 0S | 02618 | 0.2618 | 
Patt foo Ps fT of 8 6 oes fos | 025 | 2s | 4 | 4 ft O25] os fF os | Os ft 2 | 2 | 05 | 0.2618 | 0.2618 
Pat af ost 8 eS 25 | 025 ft 025 | 4 | 4A ozs Tos fos | OS | 2 | 2 OS | 0.2618 | 0.2618 
Pat a Pot 10 2s 025 | 025 | O25 | 4 es Tos fF os | Os | 2 2 OS | 0.2618 | 0.2618 
PtP aot tes 2s | 025 ozs | eT 4 2s POS OS | OS | 2 | 2 oS | 0.2618 | 0.2618 
Pt pat fo ps To 14 2s 2s | 025 | 025 | 4 A es oS fT os | os | 2 | 2 OS | 02618 | 0.2618 
Pott af opt fT ft 25 025 | 025 | ozs | 4 | 4 es os | os fT os | 2 | 2 Os | 0.2618 | 0.2618 | 
Lott a Pots fT oe fo 82s 025 | 026 | 02s | st 4 Pes fT os | os fT os Pet 2 OS | 0.2618 | 0.2618 
ptt oa 20 2s 025 0.25 | 02s | 4 4 es | os fT os fos [2 ft 2 | 0S [0.2618 | 0.2618 | 


Pa ptypoejy 1] oy 1 | 4 | 025 | 025 [025 | 02 | 4 | 4 | 02] 05 | 05 | 05 | 2 | 2 | 05 | 02618 | 0.2618 _| 
pa tt fost 25 25 0.25 [oes | 4 | 4 2s | os | os os | 2 ft 2 | 05 | 0.2618 | 0.2618 | 
ptt a tot to a 8 0S 2s 025 | 025 | 4 | 4 | Oz os | os fos | 2 | 2 | 0S | 0.2618 | 0.2618 | 
ptt a ost 0s 0.25 | 025} 025 | 4 | 4 | es fT os | oS | os | 2 | 2 ft OS 0.2618 | 0.2618 | 
Pit a fos et 2 025 025 | 025 ff o26 | 4 4 foes | os fT os fj os | 2 fT 2 ff OS | 0.2618 | 0.2678 | 
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Bot pa ot a ta 02s foes | 02s fos Ta 4 0s | ost 0s Tos [2 7 2 7 os 7 0.2618 7 0.2618 | 
Paya o [ato 7 [6 [02s 025 [02s [ozs [+ | 4} 025 | os | 05 | 05 | 2 | 2 | 05 | 0216 | 02618 | 
pot fa} oO PT ot 8 2s | 025 | 025 [025 fat 4 foes | os | os fos 2 2 os T0618 [0.2618 | 
papa ott fT ot 8 20s | 025 | 0.25 Pos Ta 4 os Tos os Tos Ta aos “Fy 0.2618 | 0.2678 | 
Pott tp ots Ot 2 28 | 0.25 [0.25 [02s | 4 | 4 foes | os} os Tos 2 2 os [0.2618 [0.2618 | 
pat to | ts fo 4 0s 025 [25 [ozs | 4 | 4 fs | os | oS fT 0s fF 2 | 2 os [0.2618 | 0.2618 | 
pot Pt ot 2s 02s [02s ozs fa 4 es | os fos Tos [2 fT 2 05 7] 0.2618 [0.2618 | 
Pett a | oa tt 8 025 025 | 025 025 | 4 4 025 | os | Os Tos | 2 fT 2 fos 7 02618 | 0.2618 | 
Pot pao a ttf 025 | 0.25 | 025 [02s [4 | 4 [025 | os | 0s [os [2 7 2 [os 702618 | 0.2618 | 
ee ee P12] 0.25 | 0.25 | 0.25 | he Se p05 f 05 | os joe | 2 os | 02618 | 0.2618 | 
Oe ee ee ee Om | 0.25} 0.25 [025 | 4 | }_ 0.5 | 2-2 [05] 02618 | 02616 _| 
ptf tT Ot 6 0.25 | 025 | O25 | 025 pet 4 fas | os | os fos T2205 [02618 [0.2618 | 
EES i ee ee ee |_0.25 _ | zm ie p05 fos | OSs | 2 | 2 OS | 0.2618 | 0.2618 
See es AE De p20 | 025 [| 025 | 025 | 025 | 4 | 4 ozs} os | 05 fos J 2 ft 2 7 0s [0.2618 | 0.2618 | 
A SD DE a 10.25 | 025 | 025 | 4 4 os fos | os Tos ff 2 0s [0.2678 | 0.2618 | 

| 2003 | papa y of 8 fo ft of 4 025} 0.25 | 025 foes | 4a 4 fT os | os os fos Ta [2 fos 02618 [0.2618 _| 
a ee eee p0.25 1 0.25 | O25 | 4 ft 4 Os | os | os fT 0s | 2 | 2 fF 05 | 0.2618 | 0.2618 | 

pat at of 8 0 0.25 | 0.25 foes fa 4 fos fos fT os Tos 2 Tf 2 | os [2618 T0266 | 

ae a |_10_| | 0.25 | 0.25 | p44 OS OS fT Os POS | 2 | 2 fos [0.2618 | 0.2618 

pap tp oe oe 2 2s 025 fos Toes | 4 4 Tos | os os fos [2 7 2 77 0s | 0.2618] 0.2618 | 
ee ee ee eee 

| 0.5 | 0.2618 | 0.2618 | 


| 16 | 0.25 | L025 4 0.25 | 4s 
a a a a Pos] 05 | 05 | 2 | 2 | 05 | 02618 | 0.2618 
Pp ot pa ft of of 20 0.25 025 025 fos | 4 4 OS | os | os Pos fT 2 fe 7 0s | 0.2618 | 0.2678 
pot pa ot 2s | os {025 foes | a 4 os | os | 0s fos [2 ft 2 70s 7 0.2618 | 0.2618 
Pap ap ot fT a 2 tS | 025 | ozs | 4 4 os fT os | 05 [os [2 27 os 0.2618 [0.2618 | 
A 1} a} ot oo 6 28 025 | 025 fF oes | 4 tt OS | os | os Tos fT 2 | 2 ff 0S [0.2618 | 0.2618 _| 


| 0.5 | 

Paya pet st [of 0 [i [02s | 025 [oz [ozs | 2 | 4 | os | 05 | 05 | 05 | 2 | 2 | 05 | 02618 | o2616 | 
pot pt | ot 2 2 025 026 | oes AT 4} OS | Os | os fos | 2 2] 05 [0.2618 | 0.2618 | 
Pp a tat of a to fo 4 0.25 | 025 | 025 | oes | a | 4 os | os | os yy os | 2 2 fos} 02618 fj 0.2618 | 
pat a oo ft to 6 25 0.25 | 025 | 025 | 4 | 4 Tos fos | os Tos [2 2 fos [0.2618 [0.2678 | 
pot a ot 82s | 2s fs | os A 4 Os fT OS fT Os fos | 2 | 27 os [0.2618 [0.2618 | 
At fs ft of tf of 8 ft 20 0.25 | 2s {025 | O25 | 4 ft 4 OS fos | OS TOs 2 t 2 8d Tf 0.2618 [0.2618 | 
Papa ot to es es | 025 | 025 | a 4 Os | os] os Fos [2 ft 2 tos | 0.2618 | 0.2678 | 
ptt a 25 025 | 25 | oes | 4] 4] Ss | OS} os Tos | 2 | 2 fos [0.2618 | 0.2618 | 
pot at oa 25 0.25 | 0.25 foes [4 4 os fos fos fT os f 2 2 Tos [0.2678 | 0.2618 | 
pa aT ot 2s 025 025 | oes | 4 4 OS | Os fos Tos | zt 2 Tos [0.2618 | 0.2678 | 
Pot Pt ot 0025025 025 {O25 | 4 4 fT OS | OS OS Pos P22 ft 2 os [0.2618 | 0.2678 | 
pot pea oa tt 2 25 ft 0.25 | 0.25 ff o.25 [a 4 os | os | os fT os [2 2 05 7 0.2618 [0.2618 | 
pa tt oa a 28 0.25 025 | os | 4 Os fF oS] OS Pos | 2 ft 2 ft 05 | 0.2618 | 0.2618 _| 
papa ft ot Tt tf 2s 0.25 | 2s [ozs | 4 4 | OS [os | os Tos | 2 ft 2 ] 05 [0.2618 
$e EP Be ee ES SESE 

| a a OO 
ptf af op a a fT a4 fs | 025 [02s foes | at 4 os [os fos fos | 2 2 Tos | 0.2618 | 0.2618 | 
pa pea ot tt 2s | 02s fos os | at 4 TS fT os | 0s Pos | 2 2 05 0.2678 | 0.2618 | 
pt a ot a 8 os os | 026 fos | at 4 os | os os Tos fT 2 ft 2 fos fT 0.2618 | 0.2618 | 


Hale 


a | 0.25 {0.25 [025 | 4 | 4 fos | os fos fos 2 | 2 fT 5 | 0.2618 | 0.2618 | 

2071 Pott a ot 2 0.25 0.25 | 025 | 2s || A OS TOS} OS | OS | 2 | 2 0S | 0.2618 | 0.2618 _| 
poate tt 4 2s 0.25 | 0.25 foes fa 4 os | os | os Tos p22 | 2 fos [0.2618 | 0.2618 
pat ot tf 0.25 | 0.25 | p05 fj 0S f 05 [05 | 2] 2 fT os | 0.2618 | 0.2618 

a7 ES A Pf 98 {0.25 | 0.25 | 0.25 | 025 | 4 4 OS | OS | OS fos | 2 2 os | 0.2618 | 0.2618 
Lt a fo tt 200.25 0.25 0.25 [0.25 | | OS | 05 | os | Os | 2 ft 2 05 | 0.2618 | 0.2618 _| 

papa yo fT 8 fo} 2 025 025 | 025 | 025 | 4 | p05 fos fos | et 2 05 | 0.2618 | 0.2618 


ee ee ; 
ee eee EH EH EH ES 
4 i -[-o [0 [0 [of 10 [025 [075 [025 [025 | 4 1 4+] 1 [os | 05 | 05 | 2 | 2 | 05 | 02618 | 02618 | 
pt to fT 22s 025 tes | oes PA Os oS os P22 Ss | 0.2618 | 0.2618 _| 
Lt pt ot ta 2s | 25 | 02s | 26 fT 4 4A TS oS os fT 2 2 oS | 0.2618 | 0.2618 | 
Pp apa fo fe oe 2s foes [os | oes | a 4 Ss fT os | os 2 | 2 0S | 0.2618 | 0.2618 | 
pa at Po 8 0.25 | 0.25 | 2s fF oes | a at os os Tos fT 2 2 fT os [0.2618 | 0.2618 | 
ptt at oe to to 20 02s 025 | 02s | oes | a a Tt os os Pos | 2 2 fos | 0.2618 | 0.2618 | 
Poa fa fo et 2 025 0.25 02s fos 4 4 fos | os fos [2 2 7 0s 7 0.2618 J 0.2618 _| 
Pt pea} of tf of 4 es sf 2s | ozs | 4 4A | ost os os fT 2 ft 2 os fF 0.2618 | 0.2618 | 
Pp ap a 25 foes | 2s oes aT a os | Os | 2 | 2} 0S | 0.2618 | 0.2618 | 
At {| tt of te 8 25 fos | ozs | 025 | 4 | 4 | i os | os Tos P22 fos {0.2618 | 0.2618 | 
A 1 fs fo fs fo fo 10} 025 | 0.25} 025 | 025 | 4} 4 Ta os os os fe 2 os | 2618 [0.2618 | 
Pp tp tf ot ts os fos | 02s | 4A 4 os os Tos 2 ft 2 05 | 0.2618 | 0.2618 | 
pap at ot to a 025 0.25 fs ozs | at AT os os Tos | 2 ft 2 fT 05 | 0.2618 | 0.2618 | 
qt Pt} oo Pt fo ts 2s ft o25 | 025 | ozs | 4 A tT os os Tos fe tf 2 ft 05 fF 0.2618 | 0.2618 
A ot Ta foo so 8 2s fos | 025 foo25 | 4 4 at fT os os fos Poa 2 fos | 0.2618 | 0.2618 | 
pt tt fT ot 20 0.25 | 02s | oes ff ozs | at at fT os os | os 2 2 | OS | 0.2618 | 0.2618 _ 
| 0.25 | p05 fos fF 2 2} O5 f 0.2618 | 0.2618 
0.5 05 | 2] 2} 05 | 0.2618 | 0.2618 | 
| 05 [oS | 2} 2] 05 | 0.2618 | 0.2618 | 
PO 2 
a oa a te oe a tos ps es | nee | ozs | 
aot [1 fo fT io a ta 25 | 025 | 025 [02s [4 fT 4 1 fT os fos fos Jat 2 fos | 02618 | 0.2618 | 
A SP 
ptf to tt To ts 02s | 02s | oes fT o2s fa fat os os os Pe 2 OS | 0.2618 | 0.2618 _ | 
pt pa Pot fo to 02s fos | 02s fo2s Tat at Pos os os Pet 2 85 | 0.2618 | 0.2618 | 
— a EE 
ee a SS a 
pi ayo tes fo 8 2s | ozs |] oes To“ | a a Pos os os T 27 y 2 fs | 0.2618 | 0.2618 _| 
Paya po tt To tof 0.25 | 02s | 0.25 [0.25 [4 a os fT os fos P22 fF OS | 0.2618 | 0.2618 | 
ptt ft oft 2 025 | 025 | 02s | 02s | 4 | 4 os os fos | 2 tT 2 OS | 0.2618 | 0.2618 | 
pt a pos at fo 4 2s | 025 | 025 [ozs | a 4 os os Fos 2 2 8S | 0.2618 | 0.2678 | 
Papi top a fT to fT 6 fos | 02s {| 025 [02s [at 4 Tit os | os fos | 2 ft 2 fT 05 | 0.2618 | 0.2678 | 
Papa fT ost 8 2s {02s | 025 Foes fat 4 ss fos os fos fT 2 2 ft 85 | 0.2618 | 0.2678 | 
ptt oa 20 fos fos | 02s foes fat 4 Tt os os os Pe 2 fT 05 | 0.2618 | 0.2618 | 
BP 2 
a 
fae tT of oe fo | to 025 J 0.26 | ns | 025 | a 4 ss fos os | 2] 2 08 ft 0.2618 | 0.2518 | 
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Papa of ot 2 2s | ozs | 02s fos | a a 4 OS oS os es 0.2618 | 0.2618 
je ee SEE SESE 
At] 1] of oo fF of ol 6 02s | 02s | 02s ozs | 4 4 os | os 2 2 Sf 0.2618 | 0.2618 
pap tf | of 8 2s 2s | os ozs st a Ss 2 2 OS | 0.2618 | 0.2618 _| 
Pt} tt of] mo To 2s oes | 02s | 25 | 4 ft 4 a | os fT os | 2 | 2 | OS | 02618 | 0.2618 | 
pt op to a to 2 2s foes | 2s | 2G | ae 4 4S OS os 2 2 OS 0.2618 | 0.2618 | 
Pap tT oft Tf 0.25 0.25 | 026 | oes | 4 a a Os | os | os | 2 2 fs fT 0.2618 | 0.2618 | 
Pot ao at 2S | oes | 25 [025 | 4 4 OS fT Os fos fT 2 ft 2 05 02618 [0.2618 | 
Pap atop at fT of 8 025 | 2s | oes | 02s | 4 tT 4 os | os | Os | 2 | 2 | 05 7 02618 | 0.2618 | 
pet a fo tt fo Pt 02s 25 | 2s | ozs | 4 ta ts os Pos | 2 | 2 0S 02618 | 0.2618 
Pott to st 2 2s 0.25 | 02s | 2s | 4 | a Os os os | 2 2 fT Sf 02618 | 0.2618 | 
Pott ot tf of 4 025 | 0.25 | 0.25 | 25 | 4 | AT 4 OS fos | os | 2 | 2 ft 05 0.2618] 0.2618 | 
Pap to ft oT 6 2s | 0.25 | 02s | 2s | 4 TT 4 OS os | os | 2 tT 2 0s [0.2618 | 0.2618 
Poa tT ato ft 8 2s | 025 fos | ozs | 4 fT 4 OS oS] Os | 2 2 fos fT 0.2618 [0.2618 
Pipa po a fy ot of 20 fT 025 | 0.25 | 025 | ozs | a 4 8 OS os | os | 2 tt 2 0S 10.2618 [0.2618 
Pott at fot ot 02s | 2s | 025 [| 025 | 4 | 4 4 os os fT os | 2 | 2 ft 0S 0.2618 [0.2618 | 
Pott tot Ot 0.25 | 025 | 025 fe | a 4 SS Se 2 8S 0.2618 | 0.2618 | 
pat tot te 2s | 2s F025 | 025 fe | ST OS fT os | 2 | 2 | OS [0.2618 | 0.2618 
Pott tot 25 025 025 | 2s | a Ts a So os | 2 2 OS | 0.2618 [0.2618 | 
Pit a fos ot 0 2st o2s ft 025 [025 | 4 | 4 | 4 os | OS fos fT 2 | 2 | 0s [0.2618 70.2618 
ptt tT ot ot 2 025 | 2s | 025 | oes | 4 tt A OS fT os | os | et 2 ft OS 0.2618 | 0.2618 _| 
Pott at ott ot 8 25 0.25 | 025 | 025 | 4 | 4 ft 4 Os | OS} OS fF 2 | 2 OS 0.2618 | 0.2618 | 
Pout tf ot ot tf 025 [| 025 | 025 fj O25 | 4 at 4 OS | os os | 2 | 2 0S | 0.2618 | 0.2618 | 
ptt at ot 8 es 2s | 025 | O25 | a a a os | OS fos fe 2 OS 0.2618 | 0.2618 
Pat ape Pat to os 2s 0.25 | 025 | st 4 a ss os | et 2 fs 0.2618 | 0.2618 
ee ee ee eee 
pat ate at 4 02 02s os | 2s | 4 Ta a OS | Os | 2 2 5 | 0.2618 | 0.2618 
tt a oa st to 6 2S | 2s | ozs [| 025 | 4 tT 4 4 OS | OS | os | 2 | 2 ft OS | 0.2618 | 0.2618 _| 
a ee et ee ee 
Pp tf ato ft tf tof 2s Toes | 025 | 025 | 4 te 4 Os os | os | 2 2 fs | 0.2618 | 0.2618 | 
Pp tp at oat dt ta 2s 0.25 | 0.25 | 0.25 | 4 4 OS OS OS 2 Ss 0.2618 | 0.2618 
Pa at a a es 0.25 | 025 025 | 4 Ta a os os 2 5 | 0.2618 | 0.2618 | 
Papa tT of at a 6 0.25 | 2s | 025 | O25 | 4 | 4 Ts | os | os | 2 ft 2 OS | 0.2618 | 0.2618 | 
Pott tt ot at 18 0.25 | 2s | O25 | ozs fa Ta | os | os | 2 | 2 | OS 0.2618 [0.2618 
pot fat ot 20 oes | 02s | 02s | 4 4 OS SS 2 S| 0.2618 | 0.2618 
Pot pao 2 es 2s [025 foes tt a OS os fos OS fet 2 tS | 0.2618 | 0.2618 | 
Pap top oo a 025 | 25 | 2s | 4 4 OS | os | os | OS |e 2 fT OS | 0.2618 | 0.2618 
Pot pa oo et es | 25 | 025 | 25 | 4 | 4 OS | ozs | OS | OS | 2 | 2 fF OS | 0.2618 | 0.2618 | 
Pt pet tT of of oe eS 25 | 02s {025 | 4 4 Ss fos fos | Os fy 2 2 0S 0.2618 | 0.2618 
Pap tf of 8 fo tT 8 to 025} o25 | o25 | oes | 4 4 OS | oes | os ft os | 2 2 OS 0.2618 | 0.2618 
Pat atop oe Po to 2 2h 25 {025 | 02s | 4 | 4 0S | 2s | os | os | 2 | 2 OS ft 0.2618 | 0.2618 | 
Patt flop oe ot ts 2s 2s | 2s | ozs | 4 4 05 fT ozs {os | 05 | 2] 2 ft 05 | 0.2618 | 0.2618 | 
Pat tt oy of oo 6 025 fos | 0.25 0.25 | 4 | 4 OS 2s {os | os {| 2 | 2 | 05 | 0.2618 | 0.2618 | 
Pat Topo oo 8 02s 025 [025 | 025 | 4 | 4 | Os | 02s | os | os | 2 | 2 | OS Ff 0.2618 | 0.2618 | 
Pett to fo 20 es 02s foes foes PA a Os foes] Os FOS fe 2 OS | 0.2618 | 0.2618 
Patt flo ps oe 02 02s | 25 | 025 | 4 4 OS 2s | os | 0S | 2 2 OS | 0.2618 | 0.2678 | 
eT tf ot oT a es | 2s 02s | ozs | 4 | AT OS | 2s fos | os | 2 2 OS | 0.2618 | 0.2618 
tt} to tt of fs 2s |} 025 | 025 | 4 | 4 OS fos | os | os | 2 2 | Os | 0.2618 | 0.2618 
Pott to tt fo 8 25 fos {| 025 | 025 | 4 | 4 OS | ozs fos fos Te 2 05 | 0.2618 | 0.2678 
@ 1 tf tf of tt fT of Of 10 ff 025 | 2s | 025 | 025 fp 4 | 4 OS | 025 | Os | oS | 2 | 2 | OS | 0.2618 | 0.2618 
Patt pot oo 2 es 0.25 | 25 [ozs | 4 4 OS fos | 05 | os | 2 2 OS | 0.2618 | 0.2678 
Pat of at To fo 4 0.25 | os [025 | 025 | 4 | 4 fT OS | ozs fos | 05 | 2} 2} OS | 0.2618 | 0.2618 
Pato fi fo fo 6 2s | 2s | 02s | 025 {4 | 4 OS | ozs | os | os | 2 2 | OS | 0.2618 | 0.2618 
Pat ot fo ot es ozs | 025 | 025 {4 4 Ss fas fos | os | 2 2 | OS | 0.2618 | 0.2618 
io sf oo 20 2s | 2s [025 [02s | 4 | 4] OS | 02s | os fT OS | 2} 2 ft 05 | 0.2618 | 0.2618 
Pato pat es 2s | 025 | 025 | 4 fT 4 5 | as | os fos | 2} 2 5 | 0.2618 | 0.2678 
po ft ot a 025 25 | 0.25 | 025 | 4 | 4 os fos | os | os | 2 2 OS | 0.2618 | 0.2678 

Pry 1 fo a oe at 8 2s | os [ozs f 025 | 4] 4} oS | ozs fos | Os | 2 ft 2 OS | 0.2618 | 0.2678 | 
Piatto ao tt 2s | 2s [ozs | 025 | 4 | 4 OS 2s | os fT os ft 2 | 2 05 | 0.2618 | 0.2618 
Pt tT oa ot 2 25 25 | 025 | 025 fs | OS | oes fT 05 POS | 2 2 fT OS | 02618 | 0.2618 
| 2293 | Pt tt fo Pao 4 0.25 | 25 | 025 | 025 fa | 4 fT OS | 2s | os | os fT 2 | 2 OS | 0.2618 | 0.2618 
| 2295 Wom 1 1 | ot ot 0.25 | 0.25 | 025 | 2s | 4 | 4 OS | 2s | os | os fe 2 tS | 0.2618 | 0.2618 
Piaf oa ot 8025 25 025 feb 4 a Os 25 POS Os 2 2 OS 0.2618 | 0.2678 _| 
pip to tot 20 025 | 02s | 02s | 025 | 4 4 OS | 2s} os TOs | 2 2 0S | 0.2618 | 0.2678 
pt ao ta ot 2 025 | 2s | 025 | 025 | 4 | 4 ft OS | O25 | Os fos | 2 2 OS | 0.2618 | 0.2618 | 
et pio yt ft 4 25 | 2s fos | ozs ft 4 4 ft OS [025 | OS | OS | 2} 2 ft 8S | 0.2618 | 0.2618 | 
ptf tj oa st ff 025 | 25 | 2s | oes tT a OS | ozs | os | os Te} 2 ft 0S | 0.2618 | 0.2618 
pt fap oa st ts | 2s | 2s | 02s | 4 4 | OS | 2s | Os | os 2 2 ft 0S | 0.2618 | 0.2618 | 
ptf 1 fo ss 900.25 oes | 02s | 2s | 4 | 4 OS | ozs | os | os fT 2 2 ft 85 | 0.2618 | 0.2618 
pat ap oy st 8 2 foes | 2s | 025 | 025 | 4 | 4 | OS fT ozs | os | os | 2 | 2 05 ft 0.2618 | 0.2618 | 
po ft tt 4 0.25 | ozs | 025 | 025 | 4 | 4 | OS fT ozs | os fos ft 2 | 2 05 | 0.2618 | 0.2618 
Po Tt at ot 6 025 | 025 | 025 | 025 | 4 | 4 tS | oes | os | os | 2 2 05 | 0.2618 | 0.2618 _| 
Po fT ta 8 0.25 fas [025 } 025 | 4 | 4 fT OS foes | os | os | 2 | 2 tS | 0.2618 | 0.2618 | 
Poa of 20 025 025 | 02s ft 025 | 4 | 4 OS | 2s | os fF os | 2 | 2 OS | 0.2618 | 0.2618 
Pay of oOo ot of 2 ft 025 | 025 [025 f 025 | 4 fT 4 | os fos | Os fos | 2 | 2 ft OS | 02618 | 0.2618 | 
Patty of oo fo a 02s 0.25 | 0.25 | 025 | A 4 OS os | os fos | 2 2 | OS 0.2618 | 0.2618 
Pit ato fo oo 6 2s | 25 | 025 | 025 | 4 4 fT OS | OS | OS | os | 2 2 ft OS {02618 | 0.2618 | 
Pt paito fT oT of of 8 02s | ozs [ozs Too25 | 4} 4] OS | os | os fos | 2 2 OS | 0.2618 | 0.2618 
Pt pa to yo fo fo 0 2s | 2s Toes To o25 [4 4A Os | os | os os 2 2 OS | 0.2618 | 0.2618 
Pa Pato yo fo fo 2 0.25 foes Toes [02s | 4 | 4 fos Tos Tos fos [2] 2 | OS | 0.2618 | 0.2618 | 
Pa a To oo fo a 02s ozs 02s [025 | a 4 os Tos Tos 7 os [2 fT 2 ft 05 |} 0.2618 | 0.2618 | 
Pap ao oo ot 6 [ozs ozs 7 025 [025 7 4 7 4 f 05 fos Tos fo os fo 2p 2 ft OS 0.2618 | 0.2618 | 
a BB BE 
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At t1po,; 7+ ToT of 8 | 02 | om | 02 | 025 | 4 | 4 | 05] 05 | 05 | 05 | 2 | 2 | 05 | o26ie | 0.2616 | 
Pay tto yt fo fo io fos {025 P0265 | oo2s | 4 ft 4 tos | os fos | os | 2 | 2 0S | 0.2678 | 0.2618 | 
Papa or a oo a os 2s 7 025 Tos [4 ft 4 ft 0s Tos | os | os fT 2 2} 05 {0.2618 | 0.2678 | 
Pa Papo ys fo fo 4 025 fF o.2s [025 | o25 [4 ft 4 fj os [os fos [ os | 2 1 2 | 0S | 0.2618 | 0.2618 | 
pi pa ory st fT oo 6 25 | oes J 025 [025 | 4 | 4 ft os fos | os | os fe 2 0S | 0.2618 | 0.2618 | 
Pty ify oly 1 [ oj oy ef 02s | ozs] 025 | o25 4 fo4 fos fos Tos | os | 2 ft 2 0S | 0.2618 | 0.2618 | 
pa | tt foo yt 0 To 20 [0.25 [ozs] 025 [025 fj 4 fT 4 fos fos os fos | 2 2 | 85 | 0.2618 | 0.2618 
ee po fe ef as | ozs Pome f ozs [ sf 4 Pos jos jos | oe te ee ee 
| 2365 Beets a 
Patt top ai Toe foi 8 [025 7 025 7 025 [025 [4 4 fos [os Tos 05 | 2} 2 | 0S | 0.2618 | 0.2618 | 
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|_ 2463 
| 2465 & 
| 2467 
| 2474 
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TTT iyo y+] oy ty my om [om [om] om] 4 i] 4p osy os |] os | 0s | 2] 2] 05 | 02618 | 02618 
OO OO 025 [4 | 4] 05 | 05 | o8 | 05 | 2] 2 | 05 | 07618 | 02618 

A OH Ca 4 pos] os | 05 | 2 | 2 | 05 | 02618 | o2ete 
ay 4 [ef] 1_t_o {1 _| te [025 | 028 | 025 (025 | 4 | 4 | 05 | 05 | 05 | 08 | 2 | 2 | 05 | 02618 | 02618 
OS 
a1 oto f1_y 20 [025 [025 | 025 | 025 | 4 | 4] 05] 05 | 08 | 05 | 2 | 2 | 05 | 0616 | 02618 
a a 
Pata tot a a oT 4 (025 | 02s | 02s [025 | 4 | 4 | 05 | 05 | 05] 05 | 2] 2 | 05 | 02616 | 
a eee ae oe ot pees Ls pas ae a poe Te 
Pa y[1 fol, iyo js {025 [025 | 02 [02 | 4 | 4] 05) 05 | 05] 08 | 2 | 2 | 05 | 02618 | 02618, 
Paya poy 1 fe | i [025 | 025 p4 | 05 [05 _| 0s | 212 | 05 | o2e1e | 0.2610 
ratio y+ +t 0 | 2 | 028 | 025 | 02 | 025 | 4 | 4] 05 | 05 | 05 | 08 | 2 | 2 | 05 | 02618 | 02618 | 


pt pt | Ot 4S 025 025 25 | 4 OS |} os | os | os fT 2 2 Tos | 0.2618 [0.2618 | 
Paya ype, ti] 1 fo [1% [02s [oz | os [o2 | «4 [ 4 [05 [05 | 05 | 05 | 2] 2 | 05 | 02618 | 0.2618 | 
pat ot tf 8 02s | 02s | 025 | 025 tf 4 | 4 TOS | os | os | os 2 2 fos [02618 |" 0.2618 | 
ma eT one | Ore 
Pot a ot 2 025 | 025 f 0.25 F025 | 4 fT 4 os Tt os | os [2 [2 [os 02678 [0.2618 
pee epee oe ees Popo ees as oe ae Pos pone Do 
Pt ttt o | lo fT oo E25 025 | 0.25 | 025 | 4 4 OS Tt Os p22 5 | 0.2618 | 0.2618 | 
oo 
pot tp ot oe To 0 025 | 02s | 2s | 02s | 4 4 Os Ts fos fos 2 2 os F068 [0.2618 | 
Pat ap of ta 2s es | 025 | O25 | 4 | 4 os ft Pos fos fT 2 P22 fos 0.2618 | 0.2618 | 
ptf a te fo 4 0.25 | 0.25 025 | ozs | a 4 Ps | | os Pos [2 2 fos [0.2618 [0.2618 | 
pot pt fT of 6 2s | 0.25 | 0.25 | 025 | 4 4 os Tt fos os 2 [2 Tos 02618 | 0.2618 | 
pot tT of 8 0.25 | 25 | as 0.25 | 4 os Tt os fos pe 2 os [0.2678 [0.2618 | 
pt Patt ot 202s 025 | 02s | os | a aos Tt fos fos [2 2 os 026s | 02678 | 
ptt ot es 025 2s | 2s | 4 | 4 Os Pt fT os fos [2 Fo 2 fos [02618 | 0.2618 | 
PtP tp ot a eS 025 | 2s | 02s | 4 | 4A TOS Tt os os 2 2 0s 02618 [0.2618 
pt tt et ef ef ee | oes 
1 p44 fa Pos yt fos | os | 2 fy 2 fos | 02618 | 0.2618 | 
+40 [1 ]o} 0 | 2 [025 [02s [025 [025 | 4 | 4 | 05 | 7 | 05 | 05] 2 | 2} 05 | 02618 | 0.2016 
pt tt Ot fT ts 025 2s 2s | O25 | 4 4 OS Tt fos fob | 2 ft 2 05 Ff o26i8 | 0.2618 | 
pt ot 8 025 0.25 | 0.25 | 025 | 4 | 4 os | ot | 0s | os | 2 | 2 fos [02618 | o26i8 | 
Le ee fe tT ae ee fe Te tos | ase toners | 
Pap at ot 2 25 0.25 J 0.25 ff o25 | 4 tT OS tT OS os | 2 2 fT 05 | 0.2618 | 0.2678 
pete tt Ot 2 025 foes ft ozs | 025 | 4 4 os fs ft os fos | 2 ft 2 ft 05 [02618 | 0.2618 | 
ptt | ot a a 25 | 025 | oes | 4A 4 os fa os | os | 2 fT 2 fos [0.2618 [0.2618 | 
Pata ot tt 25 | 025 | 025 | ozs | 4 4 os tf os fos} 2 2 05 70.2678 | 0.2618 
pt af oa es 2s | 02s | 025 | 4 4 os Pa os Tos 2 2 05 0.2618 | 0.2618 | 
Pott tf oP tt 0 ft 2s 2st 025 | O25 | 4 4 TOs tt ft os | os | 2 fT 2 fos [0.2618 | 0.2618 | 
pot tT at] ot a tf 02s 2s | 0.25 | oes | 4 4 fos ft | os | os] 2 2 Tos J 0.2618 [0.2618 | 
ae ee ee ee ee ee 
Poa Pt ot 6 est 0.25 | 025 | O25 | 4 | 4 TOS TT os | os | 2 2 os TP 0.2618 [0.2678 | 
Pott a ft ot tt 8 2s | ozs 1 ozs foes | se 4 Pos | tf os | os | 2 2 05 7 0.2618 | 0.2618 | 


pt fp af op a to a 20 2s foes | 025 | O25 | 4a 4 os Ta os fos [2 2 0s J 02618 | 0.2618 
ptt tt oP 225 0.25 | 025 | 025 | a Os tf os | os 2 2 fos F0.2618 | 0.2678 | 
Pott apo Pa a a 2 025 es | os | a a Os tT os | os 2 2 0s 0.2618 0.2618 
pat tT ot 025 0.25 | oes | oes a 4 OS dt 05 | oS 2 2 0S 0.2618 | 0.2618 | 
Pap a oe at 2s 2s os | os | 4a 4 Os Tt os Tos J 2 2 0s f o26is [0.2618 | 
Pott tp ot tt ff 025 25 | oes | | OS fT os fos 2 2 05 [0.2618 | 0.2618 
pea at ot 2 2s 2s foes | O25 | 4 4 Os | os | os | 2 2 0s | 0.2618 | 0.2618 
pot a a 25 025 | 2s | oes tA 4 OS Tt os Tos 2 2 ff 05 | 0.2618 | 0.2618 
Pat ot to 6 0.25 | 0.25 | 02s | ozs | 4 tT 4 fos Ta fos fos [2 ft 2 fos fF 0.2618 [0.2618 | 
ptt a ot tf 18 25 | 2s oes | oes | 4 | 4 os a ff os fT os ft 2 2 Tos 0.2618 | 0.2618 | 
Pa fa ot 225 2s | 25 | oes | 4 | 4 TOS | ft os Tos | 2 fT 2 fos | 0261s | 0.2618 | 
pa a fo 2 25 26 | 02s | 02s tt 4 OS 4 os | os 2 2 [0s | 0.2618 | 0.2618 | 

pap of oe 4 025 foes | ozs | oes | 4 | 4 OS Ta fT os fos tf 2 7 2 fos Ff 0.2618 | 0.2618 | 
Pa fa fT oe fo ot sf 025 [2s | ozs | o2s | 4] 4 Pos Pa fT os fos P22 fos [0.2618 | 0.2618 | 
pt feat ft of oT ot et os 2s | 02s | oes | 4 4 os Ta fos fos 2 2 05 70.2618 | 0.2618 | 
et ee ee pO 0 02s 25 [025 f 025 | 4 4A os 4 os fos 2 fT 2 fT 05 | 0.2618 | 0.2618 _| 
pat a to fT ot 2 25 | 0.25 | 2s fj 025 | 4 ft 4 TOS 4 fT os os | 2 2 Fs | 02618 [0.2678 
ptf af oo ot 025 | 2s 025 | o2s | 4 4 5 fT 4 fT Os fos fT 2 ft 2 fos T0218 [0.2618 | 
Pt ta fT oo ot 0.25 | 2s | O25 | 02s | 4 | a os Pa | os Tos 2 fT 2} 0s [0.2618 | 0.2618 | 
Pt fa ft of oo ft 8 fT oe 8 fos {02s | 025 ff 025 | 4 4 Pos [4 [os fos [2 [2] os 7 02618 | 0.2618 | 
pata oo fo 202s 0.25 | 0.25 | 025 | 4 4 Os a“ Ts | os | 2 2 fs [0.2618 | 0.2618 | 


pot tt ot 25 25 | 2s | 025 | 4 | 4 fT OST 4 tf os | 0s | 2 2 fos | 0.2618 [0.2618 _| 
pat ot 4 025 0.25 | 0.25 | 0.25 p 4 fF OS fs OS os 2 ff 2 fs | 0.2618 | 0.2618 
Pt tt} ot fs 0.25 | 025 f o25 | 4 4 os 4 os | Os | 2 2 os [0.2618 | 0.2618 | 
pa a a 8 25 025 | ozs | O25 | 4 4 Os Ta os fos fT 2 2 tos [70.2618 [0.2618 | 
pot at ot ot to 025 2s | O25 | ozs | 4] 4 os fa“ ft os fos fT 2 2 ft os [0.2618 | 0.2618 | 


Pt pt oft Po et es 0.25 | 2s | 025 | 4 | 4 [0S | 4 0s Pos | 2 2 fos [0.2618 [0.2618 | 
ptf OP te 6 025 | 0.25 | ozs | oes | a 4 os [a4 | os Tos 2 fT 2 fos [0.2618 T 0.2618 | 
pt ty of 8 2s es 25 | O25 | 4 4 Pos 4 tos fos | 2 ft 2 TOS | 0.2618 |} 0.2618 
pt at oa 200.25 | 25 | 025 | O25 | 4 | 46 POS 4 TOs fos | 2 2 7 05 | 0.2618 | 0.2618 | 
Ce a Pott 2 0.25 | 0.25 HH FE EE HE EE 
ee ee | 0.25 | 0.25 | POS | 4 | OS | Os fp 2 ft 2 | 05 | 0.2618 | 0.2618 

ee ae eC 


os] 4 | 05 | 05 | 2 | 2 | 05 | 02618 | 0.2618 | 
[4 os | asf 2 [2 0s | 02st | 02818 


Ce 
El RG | 0.25] 0.25 {025 | 025 | 4 | 4 7 05 | 4 | os | os | 2 {2 fos | 0.2618 a: 8 
Be 2 


| 4 0.25 | 0.25 | : 
Se 
Pa Pa a 025 | ozs | 2s ozs | 4 ts os ta os | os 2 2 ft 05 | 0.2618 | 0.2618 | 
Pa a 0 2s fos 02s | 025 | 4 os a Tos os | 2 2 Tos T2618 | 0.2618 | 
pot pat po te 2s | 025 [02s | ozs | 4 4A os | 4 | os fos | 2 2 [os | 0.2618 [0.2618 | 
ptf tf oP a a es 2s 025] o26 | 4 4 Tos Pa ff os Tos [2 2 fos 0.2618 [0.2618 
pitt fT of at te 025 | os | 02s | 025 | 4 ft 4 os Ta fos fos jo 2 7 2) 05 7 0.2618 |" 0.2618 | 
SS BE 
a a a 
ee ee 



































































ea 1 | tt of oT 8 0 2S | 025 foes | 4 4 0s fT 0s T0225 [ 05 T 2 7 2 7 os 7 0261s 7 02618 | 
<a A 1p ao 10 25 as | 025 | 25 ts 4 fT OS TOs 025 Tos [2 7 2 Tos 7 0.2618 0.2618 
pata fo fo tf 0.25 [02s | 02s | os {4 [4 os [os | 025 J os | 2-7 2 7 os | 02618 [02618 
gt af ot Of th 25 0.25 fos |} 02s tT 4 4 Os fos | 025 fos | 2 [2] 05 [0.2618 [0.2678 | 
4 1 Tt Poy ot 2s | 025 | 25 foes | 4 aA OS OSs 025 fos 2 2 0s 0.2618 | 0.2618 | 
raya] oly o | 0 [ 0 | 1 [025 | 025 [625 [025 [4 | 4 | 05 | 05 | 025 ( 05 | 2 | 2 | 05 | 02618 | 02618 
pap to 20 oes es fas ft 2s | 4 4 OS | OS | 02 | os T 2 J 2 os [02618 | 0.2618 | 
ee a a a 
|_2583 | Bot tt ot ft 4 0S fs | 02s | O25 | 4 4 OS | os] 02s [ os 2 fT 2 fos | 02618 [0.2618 | 
a1 {a7 ft of 4 foo 6 025 {025 | 02s | O25 fA 4 | 5 | OS ff 025 | os | 2 fT 2 7 os 7 0.2618 [0.2618 | 
pot | a oT a 2s | 2s os fT os ft 4 4 OS Ts [025 | os TP 2 | 2 Tos 7 02618 | 0.2618 | 
pt ttt ot 025 25 | 025 | ozs | 4 4 OS os | 025 | 0s | 2 72 | os [62618 | 0.2618 | 
at Papo st oe 2 025 025 2s fos | 4 4A ft OS | os [02s | os 2 | 2 fos [02618 | 0.2618 
A 1 pty of te fT oo 4 025 0.25 02s 2s | 4 tA | OS | OS | O25 | os | 2 fy os [0.2618 [0.2618 | 
Aoi fap oft ft oo 6 25 | 025 | 0.25 | 025 | 4 4 OS Os | 02s | os p22 fT os | 02618 | 0.2618 | 
At tay ofp at fT oo 8 025 0.25 2s | oes a OS TOS fos | oS | 2 fT 2 fos YT 0.2618 70.2618 | 
a tp a ot 20 2 025 2s oes ts fost 025 | 0s T 2 ft 2 7 0s 7 0.2618 | 0.2618 
ot | 4 ft of ot a 2 0s fas | 2s | 025 | 4 4 os Tos [02s Tos T 2 [2 [os 7 026s | 0.2618 | 
At | tf oP st a a 2s 2s 2s fos ta 4 OS os | 25 | os | 2 fT 2 os 7 0.2618 [0.2618 
aot fa] os ft 2525 025 | 02s | 4 4 fT os fs | 025 | os [2 ft 2 fF os {02618 [0.2618 
Bot ao 025 025 0.25 [02s | 4 4 fT Ss TOS ft 025 | os 2 fT 2 fos | 02618 | 0.2618 
aot Pa ot tf 0.25 025 | 02s | 025 | 4 fT 4 | os | 0s | oO“ [os [2 ft 2 7 05 [02618 | 0.2618 
eta opt tt 25 0.25 0.25 | 025 | 4 os | os f o2s fos | 2 [2 [os [0.2618 [0.2618 
fot ft fT of ft a 025 25 02s | ozs | 4 4 Os Ts | 02s | os 2 2 os 0.2618 | 0.2618 | 
Att af ot a ts | 025 2s | ozs | a 4 OS os 02s fos fT 2 | 2 7 0s | 02618 | 0.2618 
Att tt of Tt 8 025 | 25 | 025 | 025 | 4 | 4 | os fos | ozs | os | 2 | 2 J os [02618 | 0.2618 
po a ot 20 2s 025 02s | oes tT 4 OS | OS [025 | Os fF 2p 2 fT 0s 0.2618 70.2613 | 
Pap apo st sf 2s 025 2s | ozs | 4 4 fs fos | 025 | os [2 ft 2 os 7 0.2618 | 0.2618 | 
Bot tt ot “es 2s | 2s | oes | a 4 OS fT OS | oes | os [| 2 ft 2 0s | 0.2618 | 0.2618 | 
41 ft os a 2S es oes | oes tt | OS fos fos fos [2 2 0s 7 0.2618 [0.2618 | 
pot at ott 8 25 2s 0.25 | 025 | 4 Tf OS | os O25 | os [2 2] 0s 0.2618 | 0.2618 | 
pot tt tt 00.25 as 25 | 2s tt 4 OS OS | 2s | 05 | 2 [2 7 os 7 0.2618 | 0.2618 
pot tT oa te 2s | 025 2s | a 4 OS OS | os fos | 2 Tf 2 0s 70.2618 | 0.2618 | 
@ tt at oft tT a4 es 25 | 025 fogs | a 4 OS OS {| 025 | os T 2 7 2 0s | 0.2618 | 0.2618 | 
Ee ee 
wae «| a | oy; 1 | 7 [| 0 | 20 [025 [025 | 025 [ozs [ 4 [ 4 [05 | SC 
91 fay oo | oT 2 25 | 0.25 | 0.25 | 025 | 4 | 4 OS OS fos | os [2 2 Tos 70.2618 | 0.2618 
at tt} oe a es 2s oes fos fa a OS ToS 05 | 0S | 2 fT 2 fT 05 | 0.2618 | 0.2618 | 
pa pat ft oT oes 025 | 02s 2s | a A OS OS fT OS fT os | 2 | 2 7 05 | 0.2618 | 0.2618 | 
pa faiyoy o [of oy 8 [os | os [oz [oz [4 [4 (os | os [os [os | 2 | 2 | 05 | 02616 | 0.2616 | 
9 3 op tp oy of 10 25 25 2s fos | oe | 4 fT OS | OS | OS fos T 2 7 2 7 05 [0.2618 [0.2618 | 
@ ip to te 2s 2s | oes | 4 | 4 | OS OS Tos | os P22 Tt 0s] 0.2618 [0.2618 | 
pata ft of ol To ts 25 025 2s | ozs | 4A a OS | OS | os | 0s Pe 2 os 70.2618 [0.2618 
pat atoep oe fo fp oe fs 025 | 025 fF ozs | O26 tT 4 4A fT OS | os fF os [os fo 2 [ 2 fos 7 02618 | 0.2618 | 
goat tt ot 8 8 25 25 2s | os 4 A os fT os | os | os Te 2 fos 70.2618 [0.2618 
gt ft a | ol 2 025 025 fs | 2s a a os fos | os fos [2 2 fT os 70.2618 | 0.2618 
a 
Qt at ot | 0.25 | 025 | 025 | 025 jf 4 1 4 fos | os | os fF os fT 2 fT 2 7 0s [02618 | 0.2618 
eee pas os os a ee rosa ass ate asf eae oa 
Fe | p88 | 0.25 | 025 | 025 | 025 | 4 | 4 os | os | os Tos Pet 2 os [0.2618 | 0.2618 | 
Pat af oO ft oe 0 025 0.25 0.25 | 025 4 4 fT OS fT os fT os | Os | 2 fp 2 Tos” | 0.2618 | 0.2618 | 
PtP at ofp a tt 2 25 2s | 025 fA | 4 fT os | oS | os | os [2 fT 2 os 0.2618 | 0.2618 
Att att oft ts ts) es 2s foes | 25 fp 4 4 OS os | 0s fos fT 2 2 fos 0.2618 | 0.2618 | 
Papa ft oft fT of 8 6 fas | O25 | 025 | 025 ft 4 Os Tos Pos [| os 2 2 0S fp 02618 | 0.2618 | 
9 tf ot tt 25 2s 2s | oes a 4 Ss Ts | os fT 2 ft 2 Os | 0.2618 | 0.2618 | 
Pap tt oft To fo 20 25 025 2s 25 | 4 4 OS fT OS ff Os | OS | 2 fT 2 ft 0S | 0.2618 | 0.2618 | 
Pt taf ost a ef es | 02s | 025 | O25 | 4 | 4 sf OS | OS fos fT 2 fj 2 fs | 0.2618 | 0.2618 | 
ptt a ea a a 2s 025 | oes fos | a4 4 OS fos | OS ft Os | 2 ft 2 fF 0S | 0.2618 | 0.2618 | 
ptf af ost 2s 25 ft ozs | ozs fA 4 fT OS TOS fos [Os fT 2 fF 2 fs | 02618 [0.2618 | 
ptf at a es fos | 2s fos | 4 tT 4 Os fT os fos fos | 2 ft 2 fT 05 | 0.2618 | 0.2618 | 
sO 
Pott a opt Tt 2 025 | 025 02s | os tA tT OS | os Tos Pos fT 2 2 7 0s 7] 0.2618 [0.2618 
Pap tp ot 4 2s 026 | 2s | 025 ft 4 | 4 TS os | os fos [2 2 os 7 o.26is f 0.2618 | 
Pott tt ot et 6 025 fos | 025 | O25 {| 4 tl 4 fT OS fT os ft os fos fT 2 fT 2 70s | 0.2618 J 0.2618 
pt pt oa 8 025 025 ft 025 | 2s | 4 4 Ss os os 5 2 2 0s | 0.2618 | 0.2618 | 
Pap tf oft ot 20 025 025 025 | 025 | 4 4 os fT os | os Tos fT 2 | 2 7 0s 7 02618 702618 | 
pot at at 2 es foes 02s | 02s | 4 4 oS fos Os | os [ 2 [2 [os | 02618 | 0.2618 | 
eet tt Ot ts foes 025 [02s fe 4 OS} OS | os fos | 2 | 2 fT 05 {02618 | 0.2618 | 
Poet ot 100.25 025 025 | oes A 4 OS fos Tos | os | 2 [2] 05s 7 0.2618 | 0.2618 | 
ptt at ot te | es | 2s | 2s | 4 4 OS | os fos | os | 2 ft 2 fos fF 0.2618 | 0.2618 _ | 
ptf at os 8 2s 025 | O25 foes | 4 4 PT Os fT os | os | OS | 2 ft 2 | 0S | 02618 | 0.2618 | 
Papa eo tt dt Ye 2 2s | 025 | 2s | oes PA 4 ps ft os [os | 05 | 2 | 2 | Os | 0.2618 | 0.2618 | 
Pott apo 8 fT oY 2 es | os | 2s | O25 | 4 4 OS OS ft fT Os | 2 ft 2 | os | 0.2618 | 0.2618 | 
papa po fo 25 25 2s | 25 ts a OS os Tt os 2 2 5s | 0.2618 | 0.2618 
Pott to fe fo tt 25 2525 2s | 4 Ss os ts 2 2 8S | 0.2618 | 0.2618 
Pot tT of oo es 25 2s | 025 | 4 | 4 os os ft os 2 2 5 | 0.2618 | 0.2618 | 
Pp tep tf of lo fo fo fT 10 0.25 | 0.25 F025 1 25 | 4a 4} os os tt os 2 2 OS | 0.2618 | 0.2618 | 
ptt tt oo 22525 025 2s | A os tt os 2 2 5 | 0.2678 | 0.2618 
ptf at of oe To 14 025 | ozs fp ozs | 4 4A Os | os ft fT ods 2 2 ft 0S | 0.2618 | 0.2618 | 
ptt tT oo fe 6 es | 025 | ozs | ozs | a ta os | os a os 2 2 05 | 0.2618 | 02618 | 
Pp 1 pao fp oe ft of 8 18 ft 025 fos | 025 | 025 | 4 | 4 os | oS pt os 2 2 OS | 0.2618 | 0.2618 
ptf at oo fo 20 0.25 0.25 25 os fA 4 Ss ost os 2 2 0S | 0.2618 | 0.2618 
ptt tt ot 2 025 0.25 025 | 025 | 4 4 oS Os et os 2 2S | 0.2618 | 0.2618 | 
Pp tt at oat fo 4 25 2s | 02s | 025 | 4 4] OS | OS tT os ff 2 2 OS | 0.2618 | 0.2618 
pap aT ot 25 025 2s | 025 ta 4 os os dt os 2 2 7 05 [0.2618 | 0.2618 | 
Pt tat of at fo fo 8 2s fos 02s | 025 | 4 4 | OS fT OS | tf os P22 7 0s [0.2618 | 0.2618 
pt ta ft opt fo 0 2s fos | 2s | ozs | 4 tT 4 os Tos | 1 Tos fe 2 Tos f 0.2618 | 0.2618 
Pott at opt oe ta 2s fos | 2s foes | a tT a4 OS Tos | tf OS | 2 2 0S tf 0.2618 | 0.2618 
Pape tT ot a es 2s 25 | 02s | 4 4 OS | os | ot | OS 2 2 0S | 0.2618 | 0.2618 
Pot pt to tt fF ot 0.25 0.25 ft 0.25 | 025 | 6 A Os fT os Tt Pos 2 2 Sf 0.2618 | 0.2618 | 
PtP a ot fT 8025 0.25 O25 | 025 | 4 a OS os Tt os 2 2 Sf 0.2678 | 0.2618 | 
Pp 1 ja ot fT 20 0.25 02s ozs | 02s | 4 ft 4 | OS | oS ft fT os | 2 ff 2 7 05 | 0.2618 | 0.2618 
pote a tT opt ft 2 025 25 25 2s | 4 4} OS fT os | tT os TP 2 ft 2 [os | 0.2618 | 0.2618 | 


265 


2607 


2617 

















Se ee ee eee ee eee 2618 mee 2618 
ee 
A 
gt tt tS 025 [2s | 025 | 025 | 4 | 4 | os [os | 4 Tos [2 | 2 [05 7 02618 F0.2618 | 
ee 
pa 20025 0.25 | 0.25 | O25 | a fs | os | tT os 2 2] 05 J 0.2618 [7 0.2618 | 
Pp tp a oat at 2 es 2s [025 | ozs | 4 4 os fos Pt os fT 2 [2 fos 02618 | 0.2618 |. 
ee 
21 pty ops st fo 6 es 025 025 | 02s | 4 ft 4A Tos fos Pi os 2 2 Tos [02678 [0.2618 | 
pot pt ott 8 025 fos | O25 | 025 | 4 4A Os Tos Tt fos [2 2 fos 70.2618 | 0.2618 | 
pt tf oa to to 0.25 | 02s | os ft oes | 4 4 POs Tos ft Tos [2 72 0s 0.2618 0.2618 | 
pt tt To a 202s fos | 02s | 025 | at a os Tos Pa fos fT 2 2 os a 2618 [0.2678 | 
pot fa pot tg es 2s fos | 025 | 4 | 4 os fos Tt fos | 2 2 os 7 02618 |" 0.2678 | 
Bee fee ef ee fT et ogste | ozeie 
I a 
Ee De ae He | 0.25 fo25 {| 025 | 4 | 4 os | os | 4 os ft 2 2 0s] 02618 | 0.2618 | 
pot pt po a4 es fs | 02s [025 | 4 TA os Tos Ts os 2 2 0s oes [0.2618 | 
pat at of oe oe 6 025 | 2s | 02s | ozs | 4 | 4 fT Os | os | 4 | os fT 2 2 fos [0.2618 [0.2618 
pot fa of 02s 2s | O25 | 025 | 4 | 4 fos [os fT 4 fos fT 2 [2 os 7 02618 [0.2618 | 
EE 
|_ 2813 | a Posy os ; 4 [ 05 | 2 | 2 | 05 | 02618 | 02618 | 
pat at of 8 0.25 fos | 02s | oes | 4 4 fs [os [4 Tos 2 2 os 02618 [0.2618 | 
pt ta} of ot 2s | 2s | 2s | 025 | 4 | 4 fos [os [4 fos 2 2 7 os 7 0261s [0.2678 | 
Pt} at of 20 0.25 | 2s | 025 | 2s | 4 | 4 TOS [os [4 fos [2 7 2 fos 7 0.2618 | 0.2678 | 
Pott tt ot 2 os 2s | 02s | 02s [| 4 fT 4 Os Tos 4 Tos 2 72 Fos 7 0268 F0.2618 | 
ft | tt ott To ss os ft 025 | ozs | 4 A fos fos fT 4 | os fT 2 yy 2 [05 | 02618 | 0.2618 | 
2 1 tap of a fe To 6 ft 02s 025 [O25 | O25 | 4 4 fos fos [4 ft os [2 2 7 os 702618 [70.2613 
a EE EEE ee ee | oes | oasis 
pot pt tT oe tf 10 2s 25 | 25 2s | at 4 fT OS fT os ft 4 fT os 2 2 os | 0.2618 | 0.2618 | 
pa fa to tt 0.25 0.25 0.25 | 0.25 | tT oS | os | 4} Os | 2 2 05 7 0.2618 | 0.2618 
pot pt ot a4 025 fT ozs fT 025 | O25 | 4 | 4 fos | 05 fa fos 2 2 fT 0s | 02618 | 0.2618 | 
Pt pepo tt ts 2s | 025 | 0.25 | 025 | 4} 4 os fos fa“ os tT 2 | 2 fT os | 0.2618 | 0.2618 | 
ptf at ot at oo 8 02s ozs ft o2s | 2s | 4 tT 4 TOS Pos [4 fos [2 [2 Tos T0268 | 0.2618 | 
pit jt ot 20 025 | 2s tos | ozs | 4 4 Tos | os | 4 fT os | 2 fT 2 7 0s fF 02618 | 0.2618 | 
A Da Pa OO 
eR ee te | 0.25 | 4 | 4 fos | os | 4 fT Os | 2 2 fs J 0.2618 70.2618" 

ara as os [a oe et ef Ost ont ozsTe 
p 4 of 4 os fos 4 os 2 2 sf 0.2618 [0.2618 | 
p 4 4 0S fos 4 OS 2 2 TOS 0.2618 | 0.2618 | 
Pp 4 tf 4A fos Pos Ta os 2 2 0s 70.2618 0.2618 | 
| oO | ae a a | 4 | 4 fos fos | a os | 2 2 0s 7 0.2618 | 0.2618 | 

pot | ott ts 02s {0.25 [0.25 | ozs | 4A 4A OS OS 4 fT os | 2 2 0s | 0.2618 [0.2618 | 
poof tt 82s | 025 02s | 02s | 4] 4 OS ToS | 4 fT os 2 2 fs [0.2618 | 0.2618 | 

pO ft 20025 0.25 0.25 | 2s | 4 a OS os tA | Os | 2 2 0S | 0.2618 | 0.2618 | 
So 
a eS 
pat ot 0 25 25 | 25 | O25 | 4 tT OS | os | 4 | Os 2 fT 2 05 | 0.2618 
pat To tte 02s | 2s | os | 2s | 4 a os os a4 os 2 2 05 fF 0.2618 | 
ptf af oat a ts 2s | 025 | ozs | 4a taf os | os Ts fT os 2 2 os T0268 | 
PD BB OR 
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2827 
2837 


olo 


o 
BEE. 
oo 


paar fee to fe ozs | ozs [ozs [ozs [sf a [os | os | aos [a 2 [os oasis | ozae | 
Casta 1 [a | o] o-] 0 [0 [2] ozs] ozs] 028 | 025} 4] 4 | 0s | 08 [os [esp 2] 2] 0s” oasis 
Bm A GY 
[2585 pete ozs fozs[ons [aa fos] os} os poy 2 pe os [aes ost 


Lo Ip 
serene, 
2887 Be 


han. 


p0.25 f 0.25 {0.25 | 0.25 | 4 | 4 os fos fos | 02s | 2 fT 2 fos | 0.2618 | 0.2618 | 

pt fT tt ot oo fo to 2s fT e2s [025 | O25 | 4 4 fos fos fos fT 02s | 2 fF 2 fos [0.2618 | 0.2618 | 
pat a tT oo 2 0.25 | 0.25 | 0.25 | 0.25 |e 4 OS | oS | os f o25 | 2 | 2 fT 0s [0.2618 [0.2618 | 
| 2893 pot tp tt of of ot 25 02s | 025 | 025 | 4 | 4 fos fos fos ft ols ft 2 2 fos 70.2618 | 0.2618 | 
pe ee ee Oe TL ef ost oa | 2 fey 68 | 02618 | 0.2618 | 


Av {ap of a fT of Of 2 025 | 025 | 025 [0.25 | 4 as [025 [2 [2] 05 [02618 | 0.2618 | 

2905 Wee 7 | tf Ot tS [025 | 025 [4 | 4 | os [0s [os | 025 | 2 [2 | 05 | 02618 | 0.2618 
| 2909 | pa jo pt fT 100.25 [025 [025 [a | 4 | 0s] 05 | 05 | 025 | 2 | 2 | 05 | 02618 | 0.2618 | 
| 2917 PtP a ot at 2 025 0.25 0.25 | 4 4 p05 ff 0.5 | 0.25 | 2 fF 2 [OS | 0.2618 | 0.2618 
| 2913 pee tt tt oat tt 28 |_0.25_ p44 fT 05 | os ft 05 025 | 2 ft 2 OS | 0.2618 | 0.2678 _ 
| 2915 ee | tt Ot p16 | 0.25 {| 025 | 025 | O25 j 4 | 4 | os fF os | os | O25 | 2 ft 2 ff OS | 0.2618 | 0.2618 | 
2917 ft tL ee LE ES Ee ESE 0.25 pf 2 fe Oe Oe 
|_2923 | HS Gl OES Se a a A 
| 2925 _| pa Pat ot st ot st 2s ff o25 | 2s | 025 | 4 | 4] OS | os | Os | 025 | 2 ft 2 | 5 | 0.2618 | 0.2618 | 


pa a fT ot es 2s | 025 | 0.25 | 4 TT OS | os | os | 025 | 2 7 2 | 05 | 0.2618 | 0.2618 | 

meee 1 | tf Oo fs to 028 0.25 | oes | 25 | a OS fos | 25 | 2 fT 2 fd | 0.2618 | 0.2618 
Ca pee To ty Lt) ie po | on pos | os | a ye] Os os | os | oT 2 | 2] 0s | Omi8 | 02618 
|_ 2933 ee 
met | tj o |i | 0 | 1] 18 | 025 | 02 | 025 | 028 | 4 {| 4 [05 | 05 | 05 | om | 2 | 2 | 05 | 02618 | ose | 
| _2939 | pape po et ot 20 fs 25 2s | 02s PA 4s 0S TOS ozs | 2 fF 2 os ft 0.2618 | 0.2618 | 
| 2941 beg 1 fa} ot ts 2 fs fs os | os} 4 | 4A OS fos fos | O25 | 2 fF 2 | 05 | 02618 | 0.2618 | 
| 2945 _| pata fo at oe 6 2s Toes foes | ozs | 4 4 OS os fos | 025 | 2 7 2 7 05 | 0.2618 | 0.2618 | 
|_ 2947 Bi a Pp 8 025 | 025 | 025 | 025 | 4] 4 fos | os [os fos | 20] 2 7 05 7 0.2618 | 0.2618 
| 2951. | a a 2 f 2 | 05 | 0.2618 | 0.2618 | 


| 0.5 | 
aa op a pt os rs | ons | 0 | 0s | a} a pos} os] 0s Pos] 2 Pe os] zee | oie | 
|_ 2959 Be ao eo ao Poze Woe os [ozs | a | a Vos (os os [oa [a | 2 | os | ozsre | o26re | 


































































































qa 1 [ato Oo fo fo 4 02s F025 fos | ozs | 4 tT 4] 0S | oS | os J os 2 7 2 7 0s 7 0.2618 | oS 
Pat og 825 25 est ozs | a 4 OS TOS fT oS fos P22 0s | 0.2618 | 0.2618 | 
Papa ft oft oo oe Tos | 02s | oes | 4 4 OS | os | oS fT 05 fT 2 2 fos [| 0.2618 | 0.2618 
Pap ap oT tes | es 2s | os | 4 4 OS | 05 fT os fos | 2 fT 2 | 0s 7 0.2618 [0.2618 | 
pat tf of of oT ta fs 2s | oes | ozs | 4 4 OS Tos fos fos fT 2 | 2 fos [02618 | 0.2618 | 
ptt at of Oo ft 2s 02s | 2s | 2s 4 4 OS OS | os | os 2 | 2 | 05 02618 | 0.2618 | 
pap a fo fo fo ts 2s 025 | 025 02s | 4 OS oS fT os | os [2 [2 Tos fF 0.2618 | 0.2678 
Pap aT of 8 fT 20 2s fos 025 | ozs a ta Os os fos | os fT 2 | 2 fT os [0.2618 [0.2618 _| 
pata of at 2 025 0250.25 | ozs | a 4 OS |} os | 5 | 0S [2 72] os | 02678 | 0.2618 | 
A 1p af of a ft of} Oo 4 0.25 025 026 os | a a tS fos | 05 | os | 2 f 2 [os [0.2618 | 0.2618 | 
Loaf tp oft fT 2S 2S 2s os A 4 OS | OS fT os fos | 2 | 27 0s 02618 | 0.2618 | 
Pa taf ost fT 025 S25 2s | 4 4 OS OS | os Tos T 2 fa os | 02618 | 0.2618 
Patt tf og at 100.25 2s os 2s | At Os fos | os fT os fT 2 2 os [02618 |” 0.2618 | 
Pott tp ot 22s | 02s | 25 | 4 | Os os | OSs | os Pe 2 fos fF 02618 | 0.2678 | 
pat tf ot 25 es | 2s ozs 4 os os | os fT os | 2 fT 2 fos [0.2618 | 0.2618 | 
pt a ot 6 0s | 0s ozs | ozs | 4a 4 OS TOs | Os | Os [2 [2 fos [02618 fF 0.2618 | 
Bt} at of tf oo To 8 25 025 F025 | 25 | et A sos fos | os | 2 2 os [0.2618 fT 0:2618 | 
At fT at of st fo 8 20 | 02s 025 {| 025 | 025 | AT 4 OS fos ft 05 | 0s [2 7 2] os | 02618 [0.2678 | 
Papa oe tt fo tt 4 025 fs 025 | 2s | a tT OS | OS | oS | os fT 2 ft 2 Tos | 02618 | 0.2618 | 
eee eee 
A ttt ott 25 025 | 0.25 foes pa 4 os fos | os | Os | 2 | 2 ft Os 7 0.2618 | 0.2618 | 
Pot a ot 10 0.25 025 | ozs | ozs | 4 4 OS Os | Os P05 fT 2 2 [0s fF 02618 | 0.2618 
Pata to ft et ta 2s 2s | 25 | 025 | 4 4 os fos | os | os | 2 fT 2 TOs [0.2618 | 0.2618 | 
pot Tt Pot a es 025 2s fos | A 4 Os fs os | os | 2] 2 | 05 [02618 | 0.2618 | 
a1 ttt of to a 6 2s fos [025 | oes | a 4 OS OS} OS | OS | 2 ft 2} Os | 0.2618 | 0.2618 _| 
Ataf of tt 8 0.25 0.25 | 025 | 02s | A OS fF OS [Os | OS fT 2} 2 fs | 0.2618 | 0.2618 | 
At tao tt 225 ss | ozs | 4 4 OS fT os fT os | Os ff 2 | 2 ft Os Tf 02618 | 0.2618 | 
at tt oa te 2s es | 2s | os | 4 4 os Tos os fos fT 2 | 2 ff OS | 0.2618 | 0.2618 
Rot Taf op st at ed 6 as 025 | 0.25 ff 025 | 4 a OS | os | os fos | 2 fT 2 fT 05 | 0.2618 | 0.2618 _| 
Pa, iy; ot «7 | aif ol 6 [ost 02 (om [oz [4 [a [os [| os | os [os [2 | 2 | 05 | 02618 | 0.2616 | 
A otP tp ots a oe tf 025 0.25 {os fe 4 os fos | os ft os [2 ft 2 7 0s [0.2618 | 0.2618 _| 
Pte a fp ot ot ta 2s fs | 025 | 026 | 4 a OS | OS OS fT os PT 2 fT 2] 0s 70.2618 | 0.2618 
gt tp oa ta 02525 025 | 2s | a TOS fT Os | os | Os 2 | 2 ft os [0.2618 | 0.2618 _| 
gpotpt to fT st fi OT 16 |] 025 | 02s 25 | ozs | 4 ta OS OS os | os fF 2 | 2 fs [0.2618 | 0.2618 
qt pt od at T8025 2s fos | oes | 4A 4A OS fT os | os | os | 2 | 2 ff OS | 0.2618 | 0.2618 | 
A 1 tT tt ot dt fs fo 20 2s 2s | O25 | oes tA A Os Tos os | os tet | 2 OS | 0.2618 | 0.2618 
Pita of oO fT of ol 2 025] 025 | 025 | 02s | 4 tT a sf os PT os Tt 2 2 Sf 0.2618 | 0.2618 
Pott Poy of of a 025 025 | 02s fos 4 a oS fos Tt ek 2 sf 0.2618 | 0.2618 | 
gt Pat of} of lo fT oe 6 025 | 0.25 | 02s fos 4 a OS os | os dt 2 2 fT 05 0.2618 | 0.2618 | 
erp at of of OT 8 8 O25 | 025 | 025 | 025 | 4 | OS OS PT Os ft 2 2 OS | 02618 | 0.2618 | 
Pita yo Po oo tf 025 25 | ozs foes ft 4 OS fos | os ft 2 ft 2 | 05 | 0.2618 | 0.2618 | 
Patt ot 2 0.25 0.25 25 | os ta ss os os ft 2 ft 2 5 | 0.2618 | 0.2618 
at Pat of of oo Tt 4 25 | O25 | 025 | oes | 4 TA OS Tos os tt 2 2 0S | 0.2618 | 0.2618 
Potato ft ot ot 6 5 25 Toes tos | 4 4 OS Tos os ttt 2 | 2 OS | 0.2618 | 0.2678 | 
A 1 frp ot 6 fo of 18 O25 fos foes | oes | 4 4 OS Os fos tt 2 ft 2} 0S | 0.2618 | 0.2618 
qt Papo To fT eo 0 025 2s | 02s | oes | 4 4 Os fT Os fos tT 2 2 0S | 0.2618 | 0.2618 
Aa Pao fT a fo fe 2 025 | 025 | 025 | O25 | 4 4 OS | OS fos tt 2 | 2 0S | 0.2618 | 0.2618 
Ai fT if oy ao fT ot 4 025 25 | 025 | oes | 4 | 4 | OS | os | os tT 1 ft 2 fT 2 ft 0S | 02618 | 0.2618 _| 
a tt af ot at es | os {| 02s | ozs | 4 4 OS Os | os | tt 2 2 FOS | 0.2618 | 0.2618 
aj tf oft at fT os es 2s | 02s | 025 | 4 a Os fT os os Tt 2 2S 0.2618 | 0.2618 
pot a ot ts fos | 02s | 02s | 4 4 Os os fos ttt 2 2 0S 0.2618 | 0.2618 
papa fT of tf oe 2025 0.25 foes | 02s | 4 4 OS] os fT os dt 2 2? OS | 0.2618 | 0.2618 | 
At Ta Pot th 025 025 | 025 {02s | 4 | 4 fT OS | os TOs ttt 2 2 fds fF 0.2618 | 0.2618 -| 
A 1 ttt op tt of 86 25 25 fF 2s | 2s | 4 | 4 OS fT OS | Os ft ft 2 2 5 | 0.2618 | 0.2618 | 
Aa ptf of tt 8 fT 8 8 fT 2s | 025 | O25 | 025 | 4 | 4 OSs fos | os ft | 2 2 Ss | 02618 | 0.2618 
PtP tt ot fT 25 os | os a a fs | os ft 2 2 05 | 0.2618 | 0.2618 | 
4 tt a ts es | oes | a a Os at 2 2 OS 02618 | 0.2618 
Pot ae ot 2s 02S 025 | oes fa os os tt 2 2 5 | 0.2618 | 0.2678 _| 
Pott at of at ot 6 025 025 025 os a 4 OS Ss fos ft 2 2 05 0.2618 | 0.2618 | 
gt pat ott os B25 252s 2s 4 a OS Ts os a 2 2 05 | 0.2618 | 0.2618 
Potato ft tt 0 fs 2s | oes | 025 | 4 | 4 | OS | os fos | tf 2] 2 ft 0S | 0.2618 | 0.2618 | 
poipaf oa  20.25 2s] 025 4 02s | 4 ft 4] Os | os Tos Tt ff 2 | 2 OS 7 0.2618 | 0.2618 
Att a ost 4 025 0.25 025 | 2s 4 ts | os fT os Tt 2 2 8S 0.2618 | 0.2618 | 

wee 1 tat oP st tot 6 2s | 025 | 025 | ozs | 4 4 os oS fT os Tt fT 2 2 05 | 0.2618 | 0.2618 
3097 me 1 | 7] ot 1 | o | 1 | t [025 | 025 | 025 [025 | 4 [| 4 [os [os | os | 7 | 2 | 2 | 05 | 02618 | 0.2618 | 
gq ta ot 0 es es | 2s | 2s 4 tA Ss Tos | os Pt 2 2 5 0.2618 | 0.2618 
potato ft tt 2 fs | 025 | 2s | 2s | et 4 os | os | os ft 2 2 sf 0.2618 | 0.2618 | 
Att ost tS 2s fos fj o2s | 4 a OS | os | os ft 2 ft 2 | 05 0.2618 | 0.2618 
poate fo fat 8 25 025 | 25 | oes fa a os os | os ft 2 2 Sf 0.2618 | 0.2618 
Pap a ott 0 0.25 0.25 | 02s | O25 fA tT 4 oS | os Tos ft 2 2 | 0S | 0.2618 {0.2618 | 
Pi Pa of at ft oes 02s | 025 | 025 | 4 | a os Tos fT os Tt 2 | 2 0S | 0.2618 | 0.2618 | 
Piatt oft tf 4 es es | 025 | 25 | 4 | 4] OS TOS | os | at 2 2 | 5 0.2618 | 0.2618 
pened 


al 


3007 


NINDS NIN nN N 
8 8 ze SERGE 
~“ ~d win SB] ot al od 3 


3057 


af: 


fi 





ta) 2 @ *) ee @ 
ofo i=] eo 
SRE ‘ BH Se SEMEN CSS SHER a2, R II SB Se * ais vXP yg < ; 


3687 


3107 


Pty oo ft tt 6 025 2s foes | O25 | 4A tT 4] OS | os | os | tt 2 2 ft 5 [0.2618 | 0.2618 | 
at Pap oft 8 fo fo fT 2 fos {ozs | 025 | 025 | 4} 4 os Tos fT os | 4 2 | 2 ft 05 | 02618 | 0.2618 | 
7 i Pty of oe | lo To 4 Fes 025 | 02s | 025 | 4 4 os Tos fT os [4 2 fT 2 05 | 0.2618 | 0.2678 
Pat aot 8 fT of 8 6 fs foes | ozs 2s | 4 A OS | OS fT os [4 fT 2 | 2 OS | 0.2618 | 0.2618 | 
pee 1 fT tf of et oT 8 es 25 os os | a 4A | Os os | 4 2 2 0S | 0.2678 | 0.2618 
wee 1 Tt ft of ot oo 0 2s | 025 foes | 025 | 4 | 4 Os | os Pos | a 2 tT 2 05 | 02678 | 0.2618 
poi fat oT ot ott as P25 | 025 f 025 | 4 | 4 fos | os fT os [4 2 2 0S | 02618 | 0.2618 
pip to to fT of 4 0.25 | 0.25 | 025 | 025 | 4 | 4 | os | Os fos T 4 2 2 ft 05 | 0.2618 | 0.2618 | 
2 i Pato oe fo fot 6 F025 | 025 | ozs | 025 | 4 | 4 | os Tos | os | 4 ft 2 2 | 05 | 0.2618 | 0.2618 | 
gi | if oT oo Tot 8 025 | 025 | 025 | 025 | 4 | 4 os Tos fos | 4 T2205 | 0.2618 | 0.2618 | 
Paya fT of oy oT of 20 fF 02s | ozs {025 | 025 | 4 | 4 | os | os fT os [4 ft 2 [2 fos | 0.2618 | 0.2618 | 
gt a fo ft fo ef 025 2s 025 ff o25 | 4 a os | os | os Taf 2 2 05 0.2618 | 0.2618 
me 1 | tt ot] th tT oT Ot 4 fs fs | os | 25 4 A OS OS | OS | 4 2 2 0S | 0.2618 | 0.2618 
papa poo ft 1 to ot 6 025 fas {025 ozs fT a os fT os | os | 4 2 ft 2 fos | 0.2618 | 0.2618 
pi pa of at fo fT et 25 2s | 025 fos | 4 | A Os | os ft os fT 4 2 2 | OS | 0.2618 | 0.2618 
pot ttf ot at fT of 0 025 fF 26 2st o2s | 4 | 4 | oS | Os | Os 4 2 2 TOS | 0.2618 | 0.2618 | 
wee tT tT oO Tt To fo 2 | 025 025 | 025 | 025 | 4 | 4 Os | os fos 4 ft 2 2 fod ft 0.2618 | 0.2618 | 
pas pi pa fo ft to 8 2s fs ft 25 | 02s | aT 4 os | os fos a 2 2 05 fF 0.2618 | 0.2678 
p9 tpt ott fT ot 2 25 | 025 fos | 4A 4 OS | OS | Os | 4 2 ft 2 fT 0S | 0.2618 | 0.2618 
Pot fa fo fT a fo 80.25 0.25 fos | ozs | 4 A OS fT oS ft Os | 4 | 2 2 TOS | 0.2618 | 0.2618 | 
ptf af of 4 | of of 20 025 | 025 F025 | 025 | 4 A Os fos | os ft 4 2 2 fT 5 |] 0.2618 | 0.2618 | 
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3237 
3247 
3257 


3267 | 


[3259 _| 
3261 | 
3263 _| 
[3267 
3269] 
3277 
3273 
3273 
T3281 | 
3283 | 
[3285 
3285 _| 
3297 | 
[3293 _| 
[3285 
3299 _| 
3301 | 
[3303 
[3307 
3309 _| 
3317 
3313 
P3317 
[3319 | 
T3321] 
3323 | 
T3327 
3325 | 
3337] 
3333 
73335 | 
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get | tf of oo fo 8 25 Toe fo2s | 025 | 4 fa J os Fos | os fos | 05 | 2 | 0s | 0.2618 [0.2618 | 












gg tpt to dt tes | 2s | 02s | O25 | 4A | 4 | os | os OS 4 2 2 S| 0.2618 [0.2678 | 
qt tt | oof at fo a 0 es | 025 | 0.25 | 025 | 4 | 4 TS os os 4 2 2 0S | 0.2618 | 0.2618 | 


me itt toy +) ot} + | 2 | 025 | 02 | 02 | 025) 4 | 4] 05 | 05 | 05 | 4 | 2 | 2 | 05 | 0.2018 


qi ptt t+ | 0 [1 | 4] 025 [025 | 025 [025 | 4 | 4 | 05] 05 | 05 | 4 | 2 | 2 | 05 | 02618 | 02618 | 
gt a tot 6 5 025 0.25 | 0.25 | 4 OS | OS | OS | 4} 2 2 Sf 0.2618 J 0.2618 | 
pt pt fT oa et 8 2s} o2s | 025 | O25 | 4 | 4 fT os | os | OS | 4 2 2 fos | 0.2618 [0.2618 
got Pt ott 2 2s | 0.25 | 025 | O25 | 4 a os | os fT os TA 2 2 OS | 0.2618 | 0.2618 | 
4 i [ap op a eat fo 2 25 | 2s | 025 | 025 | 4 | 4 os | ob | os | 4 | 2 fT 2 fs 0.2618 | 0.2618 
pa tt 4 02 02s | 025 | 025 | 4 4 Os os fos | 4a 2 2 fs 0.2618 [0.2618 | 


A De Oe 


MS 
tpt Pot at tf 025 25 [0.25 |} 025 | 4 | 4 OS fos Pos tA 2 2 05 [0.2618 7 0.2678 | 
A 1 ft 1 to a 25 025 25 | O25 | 4 OS | OS fT os | AT 2 2 ff 05 | 0.2618 | 0.2618 | 
_2 1, a} oft ft of 6 2s | 025 f 025 | 025 f 4] 4 Os | os | os | 4 | 2 2 fod fT 0.2678 7 0.2618 | 
ge ee ee ee ee ee 
: | 0.25 [ 025 | 4 fT 4 fos | os | os ft 4 2 2 fs [0.2618 [0.2618 | 
eS 
Pat tp ot oe es | 02s | 025 | O25 | 4 tT Ss | os fT OS | os | OS fT 2 os | 0.2618 | 0.2618 | 
gf ttt ot oo 025 | 025 oes | oes | 4 4 OS oS OS os | os | 2 | 0s | 0.2618 | 0.2618 


pay o fo 100.25 0.25] 0.25 | 025 | 4 4 fT os OS os | Os fT os | 2 | 05 ft 0.2618 | 0.2618 | 
A o1 ft} oo} oy of ta 25 | 2s 0.25} 2s | aT A OS OS OS ff OS | os | 2] 05 | 0.2618 {0.2618 | 
pep tf of of oT 8 fT 025 | 025 | 025 | 025 | 4 | 4 | OS Tos | Os | Os fos PT 2 fos | 0.2618 [0.2618 | 


ee 1 | a | of of of 20 | 2s | 2s | ozs | oes | 4 te fT OS | OS | OS | 05 | OS | 2 fos | 0.2618 | 0.2618 - 


ptf ty oft af oo 2 025 | 0.25 | 0.25 | 025 | 4 | 4 fos | OS | Os | OS 05 [2 7 05 [0.2618 | 0.2618 | 
Pt pat of a of 0.25 | 0.25 | 0.25 | 025 | 4 | 4 Os fos fT 05 | 05 | 05 | 2 ft OS | 0.2618 | 0.2618 | 
Pe LEE EEE FE EE EE EE EE SE 
I 
ptt af oe tt 6 0.25 | 2s | 2s | ozs | 4] 4 | OS | OS fF OS | OS fF OS | 2 fF OS | 0.2618 | 0.2618 | 
Aoi taf ot 8 0.25 fs 0.25 | 025 | 4 a OS OS | OS fs Pos |e ft 05 | 0.2618 | 0.2618 | 
a ot Ti fot to tt 2 es | 025 | 025 | ozs | 4 tf Os | Os ft OS | OS | OS | 2 | OS | 0.2618 | 0.2618 | 
A tpt To ot a 2s fT o.2s | ozs f o2s | 4 4 fos | OS | OS | OS | OS | 2 | os | 0.2618 | 0.2618 | 
qa 1[T ato Tt fT ot 1 Te) fos | ozs | 02s | 2s | 4 4 OS fos | OS | OS fT OS fF 2 fos | 0.2618 | 0.2618 | 
pot J oT ts 02s 02s [| 025 [025 | 4 4 fos | os] OS | OS | Os fT 2 | OS | 0.2618 | 0.2618 
pot to Ta to [ozs | ozs | 025 | 025 | 4 fT 4 os fos OS | OS | 05 | 2 OS | 0.2618 | 0.2618 
Poi fo a 2 Tos [025 fF ozs [025 | 4 fT 4 fj os fos | Os FOS | 05 [2 7 05 | 0.2618 | 0.2618 | 
Pot fo at a 02s [0.25 | 0.25 J 025 | 4 [4 fos fos fos | 05 | oS | 2 f 05 | 0.2618 | 0.2618 | 
Pt ot tT 6 0.25 [0.25 | ozs ft ozs [4 fT 4 fT os | os | os | os fT Os f 2 fos | 0.2678 | 0.2618 | 
Pt ot 8 025 | 025 | 025 | 025 | 4 4 | os | 05 fj 05 | OS | OS | 2 | OS | 0.2618 | 0.2678 
ee 
ee 
ao ot oe 0s | ozs Tt o2s | o2s | 4 4 fos fos fos fost os 7 2 [os | 0.2618 | 0.2618 | 
Pai fT oa 8 os 025 [02s 7 025 | 4] 4 fos Tos J os | os | os | 2 Tos | 0.2618 | 0.2618 | 
pas or a oto os Toes [025 [ 025] 4 | 4 fF 0s [0s fos | 05 | 05 | 2 | OS | 0.2618 | 0.2618 | 
Pata fot a a Po 2 Tos [ozs | 025 [ 025} 4 ff 4 fos fT 05 | os | os fos [2 f O5 | 0.2618 | 02678 | 
At Ti jot a 4 2s | 02s | 025 | oes tT 4 OS OS OS fT Os | Os fF 2 f  o5 | 0.2618 | 0.2618 | 
att tf oT a st fo 6 0.25 [02s fos | ozs | 4 fT 4 fT os fos | os | Os | OS | 2 fF OSs | 0.2618 | 0.2618 | 
papa ops a of 20 0.25 foes | 02s | 025 | 4 ft 4 ft os | os fos | 05 | os | 2 | 05 | 0.2618 | 0.2618 | 
Pa fat oo fo fo fo 2 fT 2s foes | 025 [025 | 4 | 4 fos fT os | os fos | tT 2] 05 | 0.2618 | 0.2618 | 
papa fof of oo fT of 4 2s | 0.25 | 025 | 025 | 4 4 fF Os fT OS | OS | OS Yt | 2 OS | 0.2618 | 0.2618 _| 
ita foot oo Fe ss fos | 025 | O25 | 4 | 4 fT Os OS Os} OS tt | 2 05 | 0.2618 | 0.2618 | 
Pata tT ot oto et 025 1025 | 025 | 025 | 4 4 OS | OS | os | OS | ot 2 OS | 0.2678 | 0.2618 | 
pt fT a fo fo oo fo fos 2s | 025 | O25 | 4 4 | OS Pos | os | oS Ta | 2 fs | 0.2618 | 0.2678 | 
A PB 


0.2618 0.2618 
0.2618 0.2618 
.2618 0.2618 
0.2618 0.2678 
0.2618 0.2618 
0.2618 .2618 
0.2618 
0.2618 
0.2618 
0,2618 
0.2618 


| 05 |} OF | 71 | 2 | 
025 1025 | 41.4 | 05 | 05 | os | os | 1 | 2 | 05 0.2618 | 0.2618 
| 4 | O85 | | OS | OS | t {| 2 | O5 | 0.2618 | 0.2618 
| 025 [| o25 | 4 [| 4 f o5 | os [| of | O5 | 1 [ 2 | 05 [ 0.2618 | 0.2618 
) 05 | | 0.5 | 0.2618 | 0.2618 
| 1717 0 { a4 | o fF 1 [ 8 | 025 | O25 | 025 | 025 | 4 | 4 | OF | OF | OF | OS fF 1 f 2 | OS | 0.2618 | 0.2618 
| 1 {1 ;, 07 +t | of 1 [10 {| 025 | 025 | 025 | 025 | 4 [| 4 | O5 | O5 | OF | O5 [ 1 { 2 | OS | 0.2618 | 0.2618 
| 4 7 1 f 0 f 4 f oO 7 1 {12 { 025 | O25 {| 025 | O25 | 4 | 4 | O5 | O5 [ O5 | OF | 1 | 2 [ O85 | 0.2618 | 0.2678 


0.2618 0.2618 


pa pa oat a 6 2s [025 | 02s | 02s | 4 | 4 os fos | os fos ft 2 os oe 0.2618 


So 


18 
2618 
0.2618 
0.2618 


o 
reer 
o1o ofrols 
RAE 
a 
o 


; 
—_ 
>» 
o 
hy 
uw 


aot tT af oi To fi 8 [92s [025 | ozs | oes | 4 4 Pos fos fT os fos | tf] 2 | 05 | 0.2618 | 0.2618 


gts fo 20 0.25 | 2s | 026 | 025 | A 8 os | os | os | os Yt 2 0s 02618 0.2618 


A i ji troy} tt to 2 os fos ft 02s | 025 | 4 ft 4 OS Tos | os Tos | tf 2 TOs | 0.2618 | 0.2618 
QA 1, atop at ty 8 fF 4 02s | 025 [| 025 | 025 | 4 4 OS POs | os | Os tt 2 FOS | 0.2618 | 0.2618 


FETE OEE EO LO LOT eT OST OE ET OOS LTT Ses] ozsiep O26r8 
Tos | 05 | 05 | 05 {1 | 2 | 05 | 0.2618 
A a OB a 


SS ozs {4 | 4 | 05 [| 05 | 05 | 05 | 1 [2 | 05 | 0.2618 | 0.2618 
A OB Oe Oe OA ee 0.2618 
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pat oa 20 0.25 {26 | 0.25 | 025 | ae 4 OS | os os Tos TT 2 70s 70.2618 mre 2618 
a 
RO a 0 2 
Pot | apo fo i es 2st 2s | ozs | 4 4 OS fos Tos fos fT 2 fy 2 ft os | 0.2618 7 0.2618 | 
Lt} ap of oto es 25 | oes fT O25 | 4 4 fT os | os fos Tos 2 2 os | 0.2618 | 0.2618 | 
ptt tf] of 0 0.25 0.25 F025 | 2s fo 4 4 os | os os fos [2 2] os | oie | 02618 
Papa jo Poo te 02s {02s [025 | 02s | 4 ft 4 Tos | os fT os | os To 2 2 fos [0261s | 0.2618 | 
ptt ao 4 2s 025 25 | 025 | 4 4 | Os | Os | os | os | 2 | 2 fos | 02618 [02618 | 
ptt af oo te 2s [O25 foes | 025 | 4 4 fT OS | os Tos fos [2 [2 Tos foes | 0.2678 | 
pa fa to fe oo tk os | 02s [ozs | 02s | 4 4 fos [os fos [os fz fp 2 os | oes | 0.2618 | 
Poa pap of oo fo of 2s foes Toes {025 | 4 4 fos | os Tos fT os fT 2 7 2 [os [02618 [0.2618 | 
pot Pato ft oo fo 2 sf 0.25 | 0.25 [025 | 4 4 fT os | os fT os os [20 2 os {02618 [02618 | 
eee 
Pte fT os To oT 025 foes foes 02s | 4 | 4 os os fos fos | 2 ft 2] os] 0.2618 | 0.2618" | 
eee 
pot taf oP to tT 0s 02s | os fos | 4 4 OS OS TOS fT os | 2 2 fos 0.2618 0.2618 | 
Poa tat of st tot 2 os | oes foes {os | 4 4 os | os fos fT os | 2} 2 0s | 0.2618 [0.2618 | 
ee eee ee 
pat a} ot fo 0.25 | 25 | 025 02s | 4 4 fT Os | os Tos fT os [2 [2 Tos | 026i | 0.2618 | 
Pot pet t o fa 8 25] 025 2s | 025 f 4 4 Os OS POs fos | 2 2 Tos [0.2678 | 0.2618 
Pp ttt ot fT 20 0 025 | 2s os | 4 4 OS | OS PT os | os | 2] 2 7 0s 0.2618 [0.2618 | 
ma 1 ta | of td ot 2 0s 25 25 2s | 4A 4] OS | OS | OS fT os | 2 | 2] os | 0.2618 | 0.2618 | 
pt ft pT oft fT ot 4 05 | es | 2s | ozs | 4 4 OS | os Tos fos | 2 2 Tos 7 0.2678 | 0.2618 
At [aj oP st ot es 2s fos fos | 4 4 os | os Pos Pos [2 tT 2 fos [0.2618 70.2618 | 
| i Peat of st fT of 8 2s 2s | O25 f ozs | 4 4 fos | os fos Tos [ 2 [72 [ os [0.2618] 0.2678 | 
Pap at ott tf 0.25 02s fos | 4 tf os | os fos [os | 2 2 jos [0.2618 | 0.2618 | 
pot tt | of fT ot ts os 025 [| 025 [4 4} OS fos 7 05 Tos | 2 ft 2 f os [0.2618 | 0.2616 | 
PaaS 025 | 2s | oes | 4 ft 4 fT OS | os Tos fos | 2 fT 2 Tos | 0.2618 | 0.2618 | 
Pt Pat opt | oft ft t6 ft 025 | 0.25 | 2s f ozs | 4 fT 4 os | 0s Tos [os [2 2 fos 7 6.2618 [0.2618 
ee tee ee EE BS ES SE EEE 
Rae 2 ein hw ee OE EE 
SS 
PtP at op st tf es 025 02s fos ST os os | os ft 2 ft 2 fos | 0.2618 | 0.2618 | 
pa at ot 8s 025 25 | O25 | 4 4 Ps Ss fos | os [2 Te | 05 | 0.2618 | 0.2618 | 
pt at 10025 | 0.25 0.25 0.25 | 4 Os | os | 2 2} 05 | 0.2618 | 0.2618 
pa ao tt 2 025 025 fs | 2s | 4 4 OS | OS Tos | os | 2 fT 2 fos | 02618 | 0.2618 | 
Bot fa fo ft a ot 6 2s 02s | 2s f 025 | 4 4 os fos fos fos | 2 ft 2 fos [0.2618 | 0.2618 | 
Bott ato ft fe 25 [2s O26 02s | 4 4 OS os fos fos | 2p 2 fos [0.2618 | 0.2618 | 
mor pay ops tf 8 25 025 | 02s | 02s | 4 4 tos | os fos fos | 2 7 2 [os [0.2618 | 0.2618 | 
ety att] ot} 1 Ti | 0} 20 | om | oz | oz yo | 4 [Ts [os os (0s [os [2 [2 [os [026 [ 02518 
A 2 OD 
ptf ato fe a 025 0.25 2s | a 4 OS os Tos fos | 4 2 0s | 0.2618 | 0.2618 | 
Os 
at tatoo tf Oo po of 8 025] 025 025 | 025 f 4 | 4 tos | os Tos | os | 4 2 TOS | 02618 | 02618 | 
_ 


fie 
2 ee SS 
Pt taf of oo PT et of 6 fs 0.25 | 0.25 fos a a OS | oS Tos fos | 4 fF 2 ft 05 | 02618 | 0.2618 | 
Patter of oO fo 8 8 es | 025 | 025 | 025 | 4 tf 4 | 5 | OS ff 05 | O05 | 4 F205 | 0.2618 | 0.2618 | 
ott oe 20 25 fos | 025 | O25 | 4 TT OS os fos Pos | 4 2} Os | 0.2618 | 0.2618 | 
pt pt oO st 2 25 025 | O25 | oes | 4 4 OS OS Pos | os | 4 2 [05 | 0.2618 | 0.2618 | 
a1 [4 ft of 4 fo os 2s 2s ft ozs | 4 Os Tos fos fF os | 4 2 TOs ft 0.2618 | 0.2618 _| 
at pat of st fT of ot 2s | es os fos | 4 A Os 0s fos | os | 4 2 ff 5 | 0.2618 | 0.2618 _| 
Pap ost 2s 25 | 25 | 025 | 4) 4 p05 f 05 | 05 } 4 | 2 fF 05 | 0.2618 | 0.2618 | 
Ao at ot 10 0.25 [0.25 | 0.25 ff ozs | 4 4 L05 05 | 05 | 4 | 2 | OS | 0.2618 | 0.2618 | 
A p05 [0S | 05 | 4 ft 2 OS | 0.2618 | 0.2678 
a 
0.2618 | 0.2618 
At pay og 1 fF of 8 | 18} O25 | 02s | 025 | 02s | 4 4 os Tos Tos os | 4 2 fos {0.2618 | 0.2618 | 
, a P0256 {0.25 | O25 | 4 4A Ts | oS fT os Tos | 4 TP 2 ft 05 | 0.2618 | 0.2618 _| 
go Tao et Pt es 2s | 25 fs | sO | Os fos fT os fF 4 [2 fos | 0.2618 | 0.2618 | 
pt oat 25 025 2s 06 a 4 OS os os fos | 4 2 fos | 0.2618 | 0.2618 | 
po ft Tt 2S 025 02s | os tt a os | os fos fos | 4 2 | os | 0.2618 | 0.2618 | 
po tt es 02s | 02s | 025 | 4 4 OS OS] 0S OS 4 2 05 | 0.2618 | 0.2618 
po at tot ff 02s 2s oes | os | 4A 4 Os | Os fos | os ft 4 [2 fos | 0.2618 | 0.2618 | 
po ft ts 25 25 | O25 | 4A 4] OS OS OS fos | 4 fT 2 OS | 0.2618 {0.2618 | 
po ft ot 4 es | 025 fp 025 | ozs | 4 tT Os os Tos | os | 4 2 | Os | 0.2618 | 0.2618 
pot ot 6 025 | 025 | 025 | 025 | 4 4 OS OS Os fos | 4 | 2 OS | 0.2618 | 0.2618 
po Ps 8 025 25 | O25 | ozs | 4 A OS | OS TOS | Os | 4 | 2 05 | 0.2618 | 0.2618 | 
: po ff ot 20 fs fos fos {os | 4 4 5 | Os Os fos fs P22 ft Os | 0.2618 | 0.2618 | 
pot af oa 2 2s os 2s | os | 4 4A Os | os Tos Tos | 4 2 | os | 02618 | 0.2618 | 
pot od a ses 2s | 02s fT 4 OS | OS fos fT os | 4 2 | 05 | 02618 | 0.2618 _| 
gta td 025 2s | 2s | oes |] A Ts | os | os fT os | 4A 2 OS | 0.2618 | 0.2618 
mot tT te os et es es | oes | oes | 4 4 OS fT Os POs fT Os | 4 2 05 | 0.2618 | 0.2618 | 
Pott et a 10 es es | 02s | 25 fe 4 OS fT OS fos fos | 4 | 2 fF OS | 0.2618 | 0.2618 || 
Aa pea os te 2 es | oes | 2s | 4 fT OS | OS fT Os | Os | 4 | 2 ft OS | 0.2618 | 0.2618 | 
gf 3 tt oft to ta 2s 2s | 02s | 02s | 4 4 Os | 0S TOs ft os | 4 | 2 | OS | 02618 | 0.2618 | 
pi pit oo Fatt 6 es | 25 | 025 | 025 | 4 | 4 fos fF 05 Tos [ os | 4 | 2 7 05 | 02618 | 0.2618 | 
Pitt os a 82s 2s fos fos | 4 4 OS os os | os | 4 ft 2 | 05 | 0.2618 | 0.2618 
pt a Pot 20 25 | O25 foes fos | 4 4] os | oS Tos | O05 | 4 fF 2 OS ft 0.2618 | 0.2618 | 
ptt apoyo fo oo 2 025 | 02s ft o25 [025 | 4 7 4 | os | os fos Tos | 2 fF 05 | Os | 0.2618 | 0.2618 
Z Pit of of oo Ton 4 fos foes [02s | oes | 4 4 Tos | os fT os Fos [2 705 | 05 | 02618 | 0.2618 | 
At Pt fT oo fo te 2s | oes fos | ozs | 4 4 ft OS FOS Tos | os fT 2 | os | OS | 0.2618 | 0.2618 | 
a1 [af op oO fF oy 8 tT 8 ft oes | 02s | O25 fj ozs fT 4 4 | OS fT Os Tos fos | 2 fos | OS | 02618 | 0.2618 | 
Boi Pit of oe fo ot 10 | 2s | oes | oes ozs {4 4 | OS | OS fF OS | 0s f 2 Ff 05 {| OS | 0.2618 | 0.2618 | 
At ft [oo fo ofa | 025 fos | 025 [ozs f 4 4 | os | os Pos | os | 2 [05 | 05 | 0.2618 | 0.2678 | 
Pata foo fT oo 4 0.25 | 0.25 | 0.25 | 02s | 4 | 4 OS | os Tos | os | 2 | os | 05 | 0.2618 | 0.2618 | 
pata poo fe Too 6 f 025 | 025 [025 | O25 | 4 ft 4 fT 0S | os Tos fos | 2 705 [os | 0.2618 | 0.2618 | 
gr fat ofp o fof of 18 025] 025 7 025 | O25 | 4 tT 4 fT oS | os fos fT os | 2 fos | OS | 02618 | 0.2618 | 
pL a ee ee ee 
got [tf oft oe 2 025 | 025 | 025 fT ozs | 4 4 tS | oS Tos ft 05 | 2 | 0s | 05 | 0.2678 | 0.2618 
go a os oo 4 2s | 02s | 02s | 02s | sf 4 ff os | os Tos fos | 2770s [05 | 0.2618 | 0.2618 
Pap tft ot to 25 | 025 | 2s | ozs | 4 Ts OS os fs fT os | 2 os | OS | 0.2618 | 0.2618 | 
At pay op i fo fo ft 8 025 025 | 025 | 025 | 4 fT 4 Os Tos fos | os | 2 | OS | Os | 0.2618 | 0.2618 
@ 7 Pt op fo 10025 0.25 | 02s | ozs | 4 | 4 tos fos fT Os | os | 2 [OS | OS | 0.2618 | 0.2618 | 
A 7 fap ots oo 2 es fos foes | 2s | 4 4 tos | 0s Tos fos | 2 fos | os | 0.2618 | 0.2618 | 
aot ft} oft Po a 2s 0.25 025 | 2s fe os os Pos fos | 2 Os | Os | 0.2618 | 0.2618 | 
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ke = ss a a ON 
me 1 tay of 1 |o| 1 | 2 | 02 | 025 | 02 | om | 4 | 4 [05 | 05 | 05 | 05 | 2 | 05 | 05 | 02618 | 02618 | 
2 
Ss aT 
A tt at ott ft ot ft 20 | 2s | 02s | O25 | 25 4 a OS OS Os Os | 2 0S | OS | 0.2618 | 0.2618 | 
At, t [oy i | a | Oo [2] oO 7 025 [02s [ozs [4 [4 fos | os Tos os | 2 fos | os | 02618 [0.2618 | 
Pte to ft tt 4 es 2s es | os | a a os TOS os fs 2 OS | 0S | 0.2618 | 0.2618 
Papa ot dt 6 es | 2s fos | ozs | a Ss Os os os | 2 | os | OS | 0.2618 | 0.2618 
pf ee ee 
Pat at fo tt 0 25 fos | 2s | O25 | 4 ft 4 OS | Os fos | 05 | 2 0s | 0S Ff 02618 | 0.2678 | 
PtP a tT ot 2 025 | 025 fos | 2s | A 4 OS | OS | OS fos 2 | OS | Os | 02618 | 0.2618 | 
Pt tat of tt 148 2s 2s fos | os fa 4 OS TOs os | os 2 fT os | OS | 0.2618 | 0.2618 | 
Papa of tt 6 25 25 fos | 02s | aA A OS os os | Os | 2 fT oS | 05 | 0.2618 | 0.2618 | 
Pi at fos a ts 2s 025 foes | 02s | a A OS os | os | os | 2 fT Os | 05 | 0.2618 | 0.2618 | 
pt tT a to aa 20 02s | 025 os | ozs | 4 4 | 5 Os fos | os | 2 0S | 05 ft 0.2618 | 0.2678 _| 
Pa fat of ooo 2 2s | 025 | 025 | os | 4 | 4] OS | OS | 0S fos | 2 tT OS fF 0.2618 [0.2618 
Peat af of of oo 4 fs | 025 025 | os | a a os Pos | os fos ft 2 tt 85 | 0.2618 | 0.2618 | 
pe ff ee ep EH SS 
ee p44 fT os | os os Os | 2 tt O85 {0.2618 | 0.2618 _| 
ec A 
et | aT of of of 2025 fF 025 | 2s | O25 |e a POs os os | os 2 tt OS | 0.2618 | 0.2618 
oa 1 | * | of of oT ol te} 25 | 02s | 025 | 026 | 4A tT 4 OS | OS | OS fT OS fe tt ft OS | 0.2618 | 0.2618 | 
pa to Oo 18 0.25 | 025 0.25 | oes ft 4 OS Os os fs Pk tt OS | 0.2618 | 0.2618 | 
Pata fo ft oO of 20 250.25 | 0.25 | os 4 4 OS | OS Ss fT OS et 8S | 0.2618 |” 0.2618 
A itvipfoy af] of of 2 ff 025 | o25 025 | 025 | 4 4 Os | os fos fos | 2 tT OS | 0.2618 | 0.2618 
Pi Pa toy io Po 6 025 fos | 0.25 | 0.25 | 4 tS os | OS | 05 | 2 tt | 05 | 0.2618 | 0.2618 | 
pi Tafoya 8 fo e025 025 | 0.25 | 025 fs | OS | os ff 05 | 2 tf OS ft 0.2618 | 0.2618 | 
Papa fo fa fo 10 0.25 025 {0.25 | O25 | 4 a OS os | os | os | et 8S | 0.2618 | 0.2618 | 
Pott tf ot of ot 0s 02s} 0.25 | 025 | 4 te OS os fT os oS | et | OS | 0.2618 | 0.2618 | 
pt Tif of i To ot 14 [025 | 02s | 025 | O25 | 4 tT eT OS | OS fos fos | 2 ft | OS | 0.2618 | 0.2618 | 
pa fa oft fT ot 16 2s fos | os | os a as Os os OS 2 Sf 0.2678 | 0.2618 
Papa oe at 8 2s | 025 | oes | oes | A A os os Pos os | et fs | 0.2618 | 0.2618 | 
Papa yo tT 7 fT of of 20 ff 025 | 0.25 | 2s | oes 4 4 OS fs os | os 2 tt Sf 0.2618 | 0.2618 _ | 
Pitti fT ot st fo Ta 2 05 | 025 | 025 | O25 | TT OS OS | os fos | 2 tf 85 | 0.2678 | 0.2618 | 
Pi io ot 4 025 [2s | 02s | ozs | 4 ts OS Tos | OS | os | 2 ff os {0.2618 | 0.2618 
Pi tp oa at 2s fT 025 | 025 | O25 | 4 4 Os fos Pos Tos | 2 tt 85 fF 0.2618 | 0.2618 | 
Pap tf oat 8 025 0.25 | 2s | 2s | 4 4 os | os os Tos | 2 Tt OS | 0.2618 | 0.2678 
Papa oe ot 0 2s fos | 2s {2s | a a OS fT os | Os fT OS Te tf OS | 0.2618 | 0.2618 
Pot ti fo st ot 2 02s fo o25 [| 25 | O25 | 4 | 4 | OS fos | os Tos | 2 tf OS | 0.2618 | 0.2678 | 
Ht fp a fo ff ft a fas | 028 | 0s | Oe Te ee eT Oe eT Oe 
RD 0 i ea 
SEE Lee eo oe ost ae a ss ost oe et tf os aes | OTT 
i aot at To a 92s 026 oh | O25 | 4 | 4 Os | os | os | os | 2 tt 85 | 0.2618 | 0.2678 | 
et | a | Ot a a 02s 25 [0.25 [025 f 4 | 4 fos | OS fF Os fos | 2 | tf 05 | 0.2618 | 0.2618 | 
: A HR a Oe es WW OS 
oa 1 [ ty oa a fo os fT oes jf o2s | O25 | 4 [4] OS TOS | os | OS ff tt OS | 0.2618 | 0.2618 -| 
pt tt yo a a 0 25 f0.25 f 025 | O25 tf 4 | 4 OS | os ft Os | oS | 2 ttf OS | 0.2618 | 0.2618 | 
Papa of a fT ao 2 0.25 fof 0.25 | 025 | 4 ft 4 OS | OS | os | os | 2 ft fT OS | 0.2618 | 0.2678 | 
Piao a to 4 oes | 026 ft 025 | 025 | 4 [4 fos | 05 fos | os | 2 ttf 05 | 0.2618 | 0.2678 
ptt af oa tt ot 6 02s | 2s | ozs | 025 | 4 te OS | os | OSs | OS 2 tf 05 | 0.2618 | 0.2618 
ptt a foo fT ii fo 8 [025 | 025 | 025 | 025 | 4 4 fT Os | os | os | os | 2 ft | OS | 0.2618 | 0.2618 | 
papa fo PT a ao 20 ff 0.25 | 02s | 0.25 | O25 | 4 | 4 fT OS | OS fos | os | 2 tt | 05 | 0.2618 | 0.2618 | 
pa Pa foo fo oot 2 025 fos | 02s | 025 | 4 ft 4 fT os | os ff OSs | OS | 2 | 2 | 05 | 0.2618 | 0.2618 | 
Pitta foo fo fT oo 4A 025 [025 | oes | 2s | 4 4 os | os os fos Te 2 oS | 0.2618 | 0.2618 
Pott af of of oo 6g 025 [02s | 025 | ozs | 4 4 OS | Os] oS | os | 2 2 OS | 0.2618 | 0.2618 
Papa of of oo 8 2s | 25 | O25 | oes | 4 4 OS os fos fos | 2 2 5 | 0.2678 | 0.2618 
Z pt fa fe fg fe 8 a et ee} ee 
Pt ta fo fo fo To 2 0.25 | 025 foes | 02s | 4 | 4 05 fT OS fos | os f 2} 2 02 | 0261s | O26 
Pita fo Too fo 4 0.25 f 02s] 0.25 | O25 | 4 tT 4 OS} os | os fT os | 2 ft 2 | 05 | 02618 | 0.2618 | 
a A 
Pai pa toy oo To fo 8 ozs fos f 025 [025 f 4 | 4 fos | os fos J os | 2 7 2 | 05} 0.2618 | 0.2618 | 
pti tay oe To fo 20 [025 | 025 fj 025 | 025 | 4 | 4 fos | os | os | os | 2 2 | 05 | 0.2618 | 0.2618 | 
A eee 
pt tao fa fo To a 02s fos [025 | 025 f 4 | 4 fT os | os fos | os | 2 fT 2 | 0s | 0.2618 | 0.2618 | 
pa ft To Ta oo 02s 0.25 02s | 025 | 4} 4 | os fos fos | os | 2 2 5 | 0.2618 | 0.2618 
Pia por st fo To 2s 2s fT o25 fos | 4 4 OS Tos | os fT Os ft 2 | 2 ft OS ft 02618 | 0.2618 
Pt ft a foo Pio fo 0 0.25 0.25 fos fos | 4 4 OS [os fF os fos | 2 fT 2 ft 05 | 0.2618 | 0.2618 | 
Pata fo ft oo 2 oes [0.25 | 025 | 0.25 | 4 | 4} os | os fos | OS | 2 | 2 05 ft 0.2618 | 0.2618 
DS BE ee ee eee 
eS 
pata To fs fo To 20 0.25 [02s [0.25 [025 | 4 | 4 | 05 os | os | Os ft 2 2 OS | 0.2618 | 0.2618 
pa fa fo ao st 2 os ozs [025 | 025 | 4} 4 fos | os fos fos | 2 2 OS | 0.2618 | 0.2618 | 
SB A DO OS OS 
pit a To a oa os Tos T o2s 025 [ 4} 4 05 | 0s fos fos | 2 2 | OS | 0.2618 | 0.2618 | 
a 
Pty ayo tT i fT oa 0 ff o.2s 0.25 [025 fos 4 | 4 fos Tost os [os [2 ft 2 fos | 0.2618 | 0.2618 | 
Pay tf of i yo Tat 202s Tos [ozs | oes [4 [ 4 7 05 fos | os J os [2 [2 Fos | 0.2618 | 0.2618 
Paya of a toa 4 Tos ozs foes [ozs | 4 [ 4 | os | os fos | os | 2 fF 2 fT 0s | 0.2618 | 0.2618 | 
Pair] oy i fo ay 6 [0.25 [o.2s 7 o.25 [ozs fF 4 ft 4 fT 0s os fos fT os | 2 ft 2 fos fT 0.2618 | 0.2618 | 
Patty oy a po yt te Tos [02s T o2s [025 J 4 f 4 fos fT os | os fT os | 2 [ 2 [O05 | 0.2618 | 0.2618 | 
Pa at fo a fo 20 02s 2s | 025 fos | 4 4 ft OS | os | os | os | 2 ff 2 | 05 | 0.2618 | 0.2618 | 
Pa taf oo Tt ao a 02 fos | 0.25 ft ozs | 4 4 OS fos fos | os | 2 | 2 | 05 | 0.2618 | 0.2618 
oy 1 [at oy i Tt fo 4 02s [025 | 025 | ozs | 4 | 4} os fT os fF os | OS | 2] 2 | Os | 02618 | 0.2618 | 
pa Pato a a os 02s [02s | 02s fT o2s | 4 | 4A POS | os fos | os | 2 | 2 ft OS | 0.2618 | 0.2618 | 
pa ta to Ti a fo 2s P02 | 025 | ozs | 4 | 4] os | os | os fos | 2 tf 2 ft OS | 0.2618 | 0.2618 
374s egy tt 7 | Oo | 1 | 7-{ 0 | 10 | 025 | 025 | 025 | 025 | 4 | 4] 05] 05 | 05 | 05 | 2 | 2 | 05 | 07618 | 02618 | 
OE ee 

YA tT itof ttf of 4 jos foes [| 025 fT o25 fT 4 [ 4 [05 7 05 [os | oS | 2 f 2 | 05 | 0.2618 | 0.2618 | 
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Pp tf a to fs tt 2s fas [025 | ozs [4 4 Os | os | os Fos 7 2 7 2 [os 70.2618 [0.2618 | 
ptt tf ot at 8 2s fs | 02s 02s | 4 4 Tos | os fos Tos T 2 [2 7 os [62618 | 0.2618 | 
ptt tf of dt 20 02s 0.25 fo | 025 | 4 a os | os Tos fos tf 2 [2 7 0s] 0.2618" [0.2618 | 
ptt at of oe 2s os] 0.25 2s | 4 4 OS fos fos Tos fT 2 ys Tos [02618 [0.2618 | 
Pap tf of ot 2S 025 025 | 02s | a 4 TS | os | oS | os | 2 | 4 [05 [0.2618 | 0.2618 
Pa ptt of of 2s 2s | 2s | 2s | a ft 4 fF OS | os | os | os | 2 [4 7 os [0.2618 | 0.2618 
ptt af of lo Po 8 2s | 025 fos | 025 | 4 [4 fos | os Tos Tos Ta TP 4 J os [0.2618 [0.2618 | 
papa ft of ot 10 5 25 2s fos fa Ts fT os os | os | 2 | 4 | 05 | 0.2618 [0.2618 | 
ptt tp of te eS 2s 2s f ozs | 4a | 4 Os | os fos | os f 2 ft 4 05 7 0.2618 | 0.2618 | 
Pott af of of 4 025 | 02s 025 0.25 | A 4 Os fT os | os | os f 2} 4 fs [02618 | 0.2618 _| 


q 1 [it of oF of Oo 6 O25 | o25 | ozs | O25 | 4 ft 4 Tos Pos Tos fos [2 4 fos | 02618 [0.2618 | 
A 1 ft tt] of ot of 8 18 025 25 25 025 4 4 TS | OS | OS | OS | 2 4 5 0.2618 


i 
tania 


of 6 [of o | 20 [ 025 | 025 | ov | 025 | 4 | 4 | 05 | 05 | 05 | 05 | 21 4 | 05 | 02618 | 02618 
p 4 J 05 | 05 | 05 | os | 2 ft 4 | 0s [0.2618 [0.2618 | 


eg it +tol 1 | 0 | 0 | 4 | 025 | 025 | 025 | 025 | 4 | 4) 05] 05 | 05 | 05 | 2] 4 | 05 0.2618 _| 0.2618 


At] af of st fT 8 fo 6 025 | 0.25} 025 | oes | 4 4 OS fos fos Tos f 2 fT 4 fos 7 0.2618 7 0.2618 "| 
pt ptf of a es 2s 2s | os | 4 4 fT OS | 0s fos] os | 2 7 4 fos { 0.2618 [ 0.2618 | 
ptt ot 0 25 | 25 | 0.25 | 0.25 | 4 4 OS | os | os fos [2 4 Tos [0.2618 | 0.2618 | 
pa tt ot 25 25 | 2s | 02s | 4 4 OS oS OS | Os | 2 | 4 0s 0.2618 [0.2618 | 
pat ot 2s | 2s | 02s | 4 4] 05 | os | os fT os fT 2 fy 4 fos J 0.2618 | 0.2618 | 
Pp tf at og at 2s | 025 | oes | 25 ft 4 4 OS | oS | os | os | 2 ft 4 [Os 7 0.2678 | 0.2618 | 
Poa Pap ott 8 2S 025 | 0.25 | 05 | aA 4 fT OS | oS | os | os | 2 4 05 fF 02618 [| 0.2618 | 


at | aj of fo fot 20 {025 fo25 2s | 2s fT a OS | os | os | os | 2 4 [05 0.2618 | 0.2618 
Pata ot a es os 2s | 025 [| 4 ft 4 | oS Tos J os Tos [2 4 Tos [0.2618 | 0.2618 | 


Pat tot st a a es 25 2s os ts | 4 Os OS fos OSs | 2 | 4 tS | 0.2618 | 0.2618 


A Se 


SR ee WH 
Pat at ot fT a 0 es O25 025 | oes | 4 4 oS ft OS | OS | 05 f 2 [4 fT 05 | 0.2618 


mor tet ot et 02s 25 2s | O25 | 4 4 fs fT OS | os | 05 | 2 | 4 FOS 0.2618 | 0.2618 


et pa pot a es 025 025 | O26 A 4 Ss | OS fT os Pos | 2 4 0s fT 0.2618 [0.2618 
mot tt ot et fs 2s 2s | os a 4 OSs | OS | Os fos | 2 | 4 fj 05 0.2618 | 0.2618 | 


Pt Pet et 825 025 | 2s | 26 | 4 4 os fos fos | os | 2 ft 4 FOS] 0.2618 | 0.2618 


Pt et Po tt 20 os es fos 025 fa 4 OS os | Os | os [2 4 | 5 | 0.2618 | 0.2618 
Bot pap opt tt 2 025 0.25 0.25 025 4 4 Os 8S | Os fos Tet 4 Sf 0.2618 | 0.2618 | 
papa te op at 4s 025 025 | Os fa 4 OS OS OS fT Os | 2 4 TOS | 0.2618 | 0.2618 | 


pat pro st a 6 es es 2s | o2s ] 4 4 fT OS | 0s | os Tos TT 2 4 fT 05 7 0.2618 {0.2618 
Papa oat st 25 es 2s | O25 | 4 ts os | 0S fT os f 05 T 2 7 4 Os 7 0.2618 
Pa a os 025 2s 025 | 025 | 4 4 Os Tos fT os fT os T 2 4 Os [0.2618 


Att at os a 2 25 es | oes ft 025 | 4 4 os | os | os | Os | 2 | 4 | 85 | 0.2618 
a 


-025 [025 | 4 | 4] 05 | 05 | 05 | 05 | 2 | 4 | 05 | 02616 | 2616 
Pat ato ft Oo fT oO 2 es es 02s | oes | 4 ta Ss Tos Pos | os 2 2 | 025 {0.2618 | 0.2618 
Pata to fo eS O25 025 | O25 | 4 | 4 OS fos fos Tos fT 2 | 2 | 025 [0.2618 | 0.2618 


aoa Pato fo fT ot es es 2s | 02s 4 Ts os fos | os | 2 | 2 | 025 | 0.2618 | 0.2618 
ee 
ai ptt of of 8 tf to | 2s | 025 | 025 | 026 4 4A tT OS fT 05 [os | os | 2 ft 2 | 0.25 | 0.2618 | 0.2618 
Aap a} of of tte 2s 02s fs | 2s | 4 4 os | os | os os | 2 | 2 | 0.25 | 0.2618 | 0.2618 _ 


Ae 


At Tat el] 0 | OT oT im | om | oa [io [oa [a [4 [os os | os [os | 2 [ 2 | 025 | o2ei8 | 02618 | 
qa tpt pot oo fT of 8 Ff 6 025 | 2s | 025 | 02s | 4 4A 8 fT OS Tos Tos | 2 ft 2 [025 | 02618 | 0.2678 | 


Ai Tit yoy oo To ef ozs ozs | ozs J ozs [4 [4 [os | os [os | os [2 { 2 [025 | 02618 | 0.2618 

A 1 {tj of 8 tT oT O20 fs 25 025 025 | A 4 OS OS | OS TOS | 2 ft 2 | 025 | 0.2618 | 0.2618 | 

9 tt tf oft fT of 2 2s foes | 025 | 025 | 4 4A OS | OS | Os Os | 2 ft 2 | 025 | 0.2618 | 0.2618 

a 1 fa jo st fo a es 2s fos 025 | 4 tA OS fT Os | oS fos f 2 [2 | 025 | 0.2618 | 0.2618 
| 0.5 | 


p05 | 05 | 05 | 2 | 2 | 025 | 0.2618 | 0.2618 
| 0.25 | 0.2618 | 0.2618 


; a 
ftfttyof 1 | oj, 0 | w | 02s [025 | 02s [02s | 4 | 4105 | 05 | 05 | 05 | 2 | 2 | 025 | 02618 


A171] ol 7+ | 0 | 0 | 12 | 025 | 025 [025 | 025 | « | 4 | 05 | 05 | 05 | 05 | 2 | 2 | 025 | 02618 | 02616 
at eT at oft fT Oo O14 25 foes 025 | O25 | 4 | 4 OS TOs fT 05 | 05 | 2 | 2} 0.25 | 0.2618 | 0.2618 


gt Pato yt 7 fT oy oT 6 7 02s [ozs [ozs | ozs | 4 ya os | os [os [os | 2 | 2 {025 | 02618 | 02618 
Bn ee pe ee ee HE ES 0.2618 


Ca tye yao yo [20 025 [025 | 025 | 025 | 4 [4 | 05 | 05 | 05 | 08 | 2 | 2 | 025 ee 


aot Pat ot 25 0.25 2s fF 0.25 | 4 | 4 OS fos | 0s | 0s | 2] 2 ft 025 | 0.2618 | an 
Rott at Ot gt 2s 25 | 0.25 | 025 | 4 OS fT os | 0S | os fF 2 [2 | 0.25 7 0.2618 | 0.2618 
a a 


momo [aap os os past as ee et oats pee 


|0.25 | 0.25 
erp tt of tt 2 es | 02s fost o2s | 4 | 4} oS Tos | os fos | 2 [2 | 025 | 0.2618 | 0.2618 | 


Bott tT ot es 02s 25 | 02s | 4 | 4 OS OS fos fos | 2 [2 [025 | 0.2618 | D288 
(7 tte; 1 | ol +t | | 025 [025 [02s [025 | 4 | 4] 05] 05 | 05 | 05 | 2 | 2 | 025 | 02618 
Pap af opt fe ft 8 025 2s | oes | oes | 4 4 | os fos TOs fos 7 2 | 2 [025 | 0.2618 | 0.2618 | 
Ppa os ft 20 025 025 02s | oes | 4 4 oS Tos fos Tos [2 [2 fos 7 0.2618 | 0.2618 


Att at of st tt fo 2 025 025 | 025 | 025 | 4 ft 4 | Os | os fos Pos fT 2 | 2 | 025 [0.2618 | 0.2618 
poeta ott a 2s | 025 | O25 | 4 4 os os | os Pos [2 [2 J 025 | 0.2618 | 0.2618 
PtP po Pt ts 025 fos | oes | A 4 Os Tos Tos fos [2 [2 7 025 f 02618 | 0.2618 


Papa oe Pt ft Te 8s | 2s | 2s | 02s | 4 | 4 fos Tos Fos fos [2 7 2 | 0.25 | 0.2618 
Pape at st 02s es | 2s | 026 | 4 4 OS TOS | os fos fT 2 | 2 | 025 | 02618 | 0.2618 | 
Pot pt ot ta es | oes | 2s | os | 4 A OS fT os | os tos [| 2 | 2 | 025 | 0.2618 | 0.2618 


pot ttt ot tt 2S 2s | 025 | oes | 4 OS | 05 | OS ft OS | 2 f 2 | 025 | 0.2618 | 0.2618 


pap a to ft tf 8 2s | 2s | 2s | 02s | 4 tT 4 tos fT 05 fos fT os [ 2 | 2 | 025 | 0.2618 | 0.2618 
Pott a oT a 202s 025 os | st st OS | OS fos | OS fT 2 | 2 | 025 | 0.2618 | 0.2618 


A tt at of ot a es 02s 025 fos fs 4 OS Tos | os ff os ft 2 [2 | OS | 0.2618 | 0.2618 
a4 tt a 025 0.25 fos os ts tT OS OS os fos fT 2 | 2 | OS | 0.2648 | 0.2618 
gt a To 025 02s 02s 02s | 6 tT OS | OS fos | oS | 2 | 2 | OS | 0.2618 | 0.2618 
gt ttt ot 2s 025025 | 025 | 4 4 OS | os | oS fT os | 2 ft 2 ft 05 | 0.2618 | 0.2618 


po | Of Oo 0 2s | 2s | 02s | 02s | 4 | 4 Os fT os Pos fT os | 2 | 2 OS | 0.2618 | 0.2618 
pT ot 25 25 | 025 2s | 4 ts os | os fos fos 2 | 2 fos | 0.2618 | 0.2618 
po ot 2 25 25 | 2s | a ts | os os Pos | 2 | 2 | 0S | 0.2618 | 0.2618 
po ot 025 025 | 2s | ozs | 4 | 4 OS Tos fT Os Pos | 2 | 2 ft OS | 0.2618 | 0.2618 | 

| 48} 0.25 | 025 | 2s | ozs | 4 | 4 fos fos Tos Tos [2 7 2 | 05 | 0.2618 | 0.2618 

Ef | ee ee ee 

Po tt 2 es 25 | oes | os | 4 OS oS fos fT os | 2 | 2 [85 | 0.2618 | 0.2678 | 


; =a 
a a 02818 


ga 1 fa fo a 2s | 02s | oes | ozs | 4 4 fT 0s Pos | os Tos TT 2 fT 2] os | 0.2618 | 0.2678 | 


77a; oj a1 | 0} 0 [| 8 [ozs | 025 [02 [oz [ s [4 | os | o5 | 05 | os | 2 | 2 | 05 | 02618 | 0 2618 
At tT at ot tT 0 0257025 [02s | 2s | 6 te OS OS | os fos fT 2 | 2 Os | 0.2618 | 0.2618 
A 1 PT tt of dt ft of of 2 fT 025 | 02s | 025 | O25 | 4 ft 4 | Os fT os f 05 [05 [ 2 ] 2 [ 05 | 0.2618 











pee 1 | 1} Oo | tt Po 8 4 | 025 025 | 2s | oes | 4 4 TOS fos fos fos | 2 fT 2 Os [0.2618 7 mre 
At | ap ot to te 0.25 [0.25 F025 | 0.25 | 4 | 4 fos os | OS fT os | 2 2 0d [0.2618 [0.2618 
Pt Pap ofa 825 025 | 025 | ozs | 4] 4 os | os [os [os | 2 [27 0s 7 0.2618 [0.2618 | 
PtP tt op to to | 2s fos | 025 | 025 | a ta TOS Tos | os | Os | 2 | 2 ft 0s {0.26187} 0.2618 | 
pot Pat of a at 2 2s 025 | 0.25 | 025 | 4 4 fos | os Tos fos fe ft 2 fos] 0.2618 [0.2618 | 
| _ 3963 | pat ap oa a a 025 fos | 2s | 2s | 4 a OS | os | os | os | 2 fT 2 05 0.2618 [0.2618 | 
papa po 2s os os | oes Ta 4 os oS fos | os | 2 fT 2 fT os fT 0.2618 [0.2618 | 
pot a to to 8 es 02s | 025 | ozs | 4 | 4 | OS | os | os | Os | 2 | 2 05 7 0.2618 [0.2618 | 
papa oft oe tof 0.25 fos | 0.25 | ozs | 4 4 os Tos | os Tos | 2 fT 2 fT 0s PT 026s [0.2678 | 
tf tt ef ef ee ee et Lf Ost 2 ef asf opeis | 02618 | 
fat | tt] oO ft ot 4 025 025 | 025 | oes | 4 4 | OS | os | os { os | 2 7 2 [Ost 0.2678 [0.2618 | 
pt ot et 6 0.25 | 0.25 | 0.25 | oes | a 4 os fT os fos | os ft 2 fT 2 os | 02618 [0.2618 | 
ptt a fo Pt ot 8 2s | ozs | 025 | oes | 4 4 Ts fos fos | os | 2 | 2 fs [70.2618 | 0.2618 | 
pa ft po a a ao 2s | 2s | 02s | 25 | 4 ts fT os fos | os | 2 2 Ts | 02618 | 0.2618 | 
Pt Pat op a tt fo 2 025 ft o25 | 02s | ozs | 4 4 fos | os Tos fos | 2 2 fost o26s 7 0.2618 | 
pat tt oe | tt a 2s 2s ft 0.25 J ozs | 4 tf 4 | Os fos fos | 0s | 2 2 | 0s T2618 [0.2618 | 
pat tf oP tt 0.25 [025 | 025 | 25 | 4 4 OS Pos tos | os | 2 2 | 0S [02618 [0.2678 
pif 1 to fp at to 8 2s foes | 02s | O25 | 4 | 4 fos | os [os | os | 2 2 7 os F026 [0.2618 | 
Pot ptf oft Tt to to | 2s foes | 02s | O25 | 4 ft 4 fos | os | os fos | 2 2 fos 7 02618 7 0.2618 | 
pa a ot 25 25 02s | 2s | aT OS | OS | 05 | OS | 2] 2 fos 76.2618 [0.2678 | 
Re ee Le ee 
pot feat ot tt fo 6 {0.25 0.25 | J 05 f 05 | 2 ff 2 f 05 0.2618 | 0.2618 | 
Se eet ee ea pe es a esp asp ost os te fs as] ones Omer 
pat ot 2 25 sf O25 | ozs | 4 4 fT os | os f os | os | 2 ft 2 fos | 0.2618 [0.2618 | 
pat apo fT ot of 2 e025 25 os ta os | os | os | os | 2 2 ff 2618 [0.2618 | 
Lt fat of} 8 fT 8 fT of 4 0s 02s | 0.25 | 0.25 | 4 | 4 OS | os | os | 0S | 2 | 2 tt 2618 | 0.2618 | 
pap ty of Of oe 0.25 0.25 | 0.25 | 0.25 | a 4 OS | os fos | os | 2 ft 2 ff 02618 | 0.2618 | 
Ss Pe 
pa et oo 0 foes 2s | ozs | 025 | 4 4 os | os | os fos | 2 ft 2 tf 02618 | 0.2618 
pot ptt of of Tn et? 02s | 2s | 025 | 025 | 4 4 OS | oS | Os fT oS | 2 | 2 ttf 0.2618 | 0.2618 | 
Lt ft tf of oO fo fo 4 1025 02s | 025 | 025 | 4 | 4 fT OS | os fos | os | 2} 2 tf 02618 | 0.2618 | 
pat ato of oo fe 60.25 | 0.25 | 0.25 fos tA a os | os | os | os | 2 | 2 ft 0.2618 | 0.2618 | 
Pp tft ft of oo 8 025 2s 0.26 | 0.25 | 4A 4A OS OS | os foo | 2 ft 2 tf 0.2618 f 0.2618 | 
ee 1 tt of oe fo 20 ft 025 0.25 | 0.25 | 0.25 | 4 fd OS OS} 05 | oS | 2 2 Tf 0.2618 J" 0.2618 | 
pa to tt 2 025 fs 0.25 | 025 | 4 OS Ss fos fos | 2 | 2 0.2618 | 0.2618 
Papa to ft a of 4 025 [2s | 25 | 025 | 4 | | OS | OS | Os | Os | 2 2 Tt TT 0.2618 | 0.2618 | 
Lt feat of a of 025 foes | 02s | 0.25 | 4 | 4 OS OS Tos TOs | 2 fT 2 tf o2618 | 0.2678 | 
pa ot 8 25 250.25 | 025 | OS Ss} os | os ft 2} 2 ft | 0.2618 [0.2618 | 
ee 1 | dt | ot tT ot 2s 0.25 0.25 | 025 | 4 tT OS | OS fos fos | 2 2 Tt foes [0.2618 | 
Wee tt tt oP at te 2 025 25 | os 4 OS Tos | os fos | 2 fT 2 ft T2618 fT 0.2618 | 
papa to a 4 025 2s | 025 fos 4 4 Ts | os | os | os | 2 | 2 Ti 02618 [0.2618 | 
pitt yo py at To To 6 fT 2s ozs | 02s | 025 | 4 ft 4 os | os fos fos | 2 f 2 7 1 0.2618 7 0.2618 | 
ptt ft of tf oT 802s 2s | O25 | 02s 4 4 OS os | os | os | 2} 2 tt | 026s [0.2618 | 
Pp 4 tt fo | a 20s | 25 025 os | a a OS OS fT Os | Os | 2 2 02618 | 0.2618 
Pt pt To fT ato 2 02s os | 02s | 025 | 4 | 4 os os fos fT os | 2 | 2 Tt 0.2618 |} 0.2618 | 
a a ee 
Pp of tT ot 8 0.25 0.25 | 0.25 | 025 | 4 4 os | oS Fos | os | 2 7 2 1 0.2678 [0.2618 | 

Po a ott 8 2s fs | 0.25 | 025 | 4 TP os tT os | os | Os | 2 2 0.2618 | 0.2618 
po tt ft ot to 2s 025 025 | 025 | 4 | a OS OS | 05 ft OS | 2 2 Tt 02618 | 0.2678 
poo ft Ot te 25 025 | 025 | os | 4 OS OS | os | OS 2 | 2 tf 0.2618 | 0.2618 
Po ft ta es 2s | 2s | 02s | 4 Ta OS OS fT OS | OS | 2 | 2 | 0.2678 | 0.2618 
po fa ot tf 02s ozs | ozs | 4 | 4 Pos fT os | os fos | 2 ft 2 | 02618 | 0.2618 
0 os L025 | 4) 4} 05 Fos | Os ft OS fT 2 ft 2 tt 02618 | 0.2618 | 





































3971 


3987 
3989 


3 


_0.25 J 025 | 025 | 025 | 4 fj 4 tf OS} OS | os [| os | 2 ft 2 tt | 02618 | 0.2618 
0.5 0.2618 | 0.2618 
Papo ft a 2 2s 0.25} 0.25 F025 | 4 OS OS OS | OS 2 2 tt 0.2618 | 0.2618 | 
pot | oat Pe a es | 025 | 025 fj 026 | 4 a OS Os fT OSs | 2 tf 2 tf 02618 | 0.2618 
pt} ott Te 25 | 025 | 025 | ozs td 4 os | os fT os | Os ft 2 ft 2 ft | 02618 | 0.2618 | 
Eee ee 8 | 0.25 | 025 | 025 7 4 f 4} O85 | os fos ft Os | 2 | 2 | | 02618 | 0.2618 
Pap of tt 0 25 0.25 0.25 | 0.25 | 4 | 95 } 05 fos f os | 2 fp 2 ft | 0.2618 | 0.2618 | 
pap oe fs to 2025 | 0.25 | 025 | O25 | At A Tos | os fos | os ft 2 ft 2 tt | 0.2618 | 0.2618 | 
ee ee 4 | p25 {0.25 {| 025 | 4 4 OS Tos os | Os 2 2 tf 0.2618 | 0.2618 
poi ft of 6 fos | 0.25 | 025 | 025 | 4] 4 os | os | os fos | 2 7 207 1 02678 | 0.2618 | 
SS | 0.25 | p 4 ff 05 fos fos | os | 2 ft 2 ft | 0.2618 | 0.2618 | 
pot ptt oat 20 es fos tos | 02s | 4A 4 OS | OS | OS | OS | 2 2 1 0.2618 {0.2618 | 
pat ap ot 2 2s fas | 2s | O25 | 4 | 4 OS | os | os fos | 2 | 2 4 ft 0.2678 | 0.2618 | 
ee ee ee | 0.25 f 0.25 J 025 | 4 4 Os | os fos ft 0s | 2 | 2 4 ft 0.2618 | 0.2618 | 
eS ee es ee | 9.25] 025 | O25 | 4 OS OS | OS} OS | 2 2 4 | 02618 | 0.2618 | 
es a a | 9.25] 0.25 | 0.25 | 4 4 os | os | os | os | 2 ft 2 4 | 0.2618 | 0.2618 | 
pa taf ot oo to 02s [25 | 025 | O25 | 4 4 OS | Os fF Os | 05 | 2 | 2 4 fF 02618 | 0.2618 | 
ee ee | 0.25 j 025 | 025 f 4 | 4 tos fos fT os | 05 ft 2 | 2 | 4 | 02618 | 0.2618 


po | 20.25 
Pp tt a fo fo to 4 0.25 | 025 | 0.25 | O25 | 4 | ST OS OS | os fos | 2 | 2 4 | 02618 | 0.2618 | 
papa ft oT ot 8 fo 6 0.25 | 0.25 | 025 | O25 | 4 | 4 fos | oS fT Os fos | 2 ft 2 4 | 02618 | 0.2618 
ptf of of oo 8 0.25 jf 02s | O25 | 025 | 4 4 os | os | os | os | 2 fT 2 | 4 | 02618 | 0.2618 | 
Poo | oT 20 025 25} 025 | 025 | 4 | OS | os | os | os | 2 ft 2 | 4 | 02618 | 0.2678 
pt fT oo Tat ot es | 025 025 ft 0.25 | 4 tT OS fos | os | os | 2 | 2 4 | 2618 | 0.2618 | 
Pt} oT a es sf 025 | 2s | 4 4 OS fT os fT os fos | 2 | 2] 4 | 02618 | 0.2618 | 
ot ee ee ee ee Ee ee 
4107 Pap of tT oo 8 25 2s |} 0.25 | 025 | 4 4 Os fT os [od fos | 2 ft 2 |} 6 | 02618 | 0.2618 | 
Pitot 7 fo fo fo | 025 025 | 025 | 025 tat 4 os | os fos | os | 2 2 4 | 0.2618 | 0.2618 | 
poo Tt To ta 2 25 fos | ozs | 4 | 4 Ts | oS fT os fT os | 2 ff | 4 | 02618 | 0.2618 | 
Pot Po at 4 es | 025 F026 | 025 fA 4 OS | os | os | Os | 2 2 4 0.2618 | 0.2618 | 
yA a DP 2 OW 
pats foo ao To te tos fos | 025 | 025 | 4) 4 fos | os | os | os | 2) 2 fT 4} 0.2618 | 0.2618 
papa ft oo tt fT oo 20 02s | ozs | 025 | 025 | 6 4 Os | oS Tos | os | 2 | 2 4 fF 0.2678 | 0.2618 
A BD DB 2 ee 


j a 0.2618 
4127 pa tt Po a 8 05 2s | oes | ozs a 4 OS | os os fos | 2 2 4 fF 0.2618 
pf Pe et ee te oe te pe 0.2618 


St 
AOS 





4147 eas ee a 0.2618 02618 
| 4149 Fee 1 ft To | tt TO FO Ff 025 fF o2s | 025 4} 025 | 4A 4 os fos fT os | os | 2 | 2 Pf 4 0.2618 | 0.2618 | 
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4207 


4247 


4257 


4297 


Att tt ott at ta es oes es 025 fA a Os fos | 05 05 fF 2 fT 2 4 0.2618 [0.2618 
Pott af ot a a 025 2s | 2s | 2s | 4 tT 4 Os | os | os fos [2 Te 4 [0.2618 [0.2618 | 
pat os S25 02s fos | 4A a OS fT OS | os | os T 2 fT 2 4 T2618 | 0.2618 | 
poe tT tt Ot a 88 0.25 2s 02s foes | 4 4 OS OS | os fos fT 2 fT 2 4 | 02618 [0.2618 | 
Bot tp a ott 2 0s 2s 2s tos | a 4 Os fT Os fos fos [2 [2] 4 | 02618 [0.2618 | 
Bt jt} of 8 foo 2 oes 025 | 025 | ozs | 4 | 4 Os fT os ft os [os fT 27] 2 7 os | as} one oa 
ptf tf of ot oo 8 025 2s | 02s | ozs | 4 A OS OS | os Tos 2 2 fos 7 01309 [ 0.2678 | 


Ee | 0.25 _| | 0.5 | 0.1309 | 

Pa ytyol o [o | 0 { 20 | 025 | 02 | 02 | oz | 4 | 4 | 05) 05 | 05 | 05 | 2 | 2 | 05 | 0.1900 | 02618 
ptt tp ot 2 25 2s 06 | oes | 4 4 OS OS Tos ft os [2 2 fos 7 01309 [0.2618 | 
ptf to Pst 4 25 2s 02s foes | 4 ft 4 | os fT os | os fos [2 fT 2 [05 | 0.1309 [0.2618 | 
PtP a ot dt 025 | 2s fos | ozs | 4 4 OS | os | os fT os 2 2 Tos | 0.1309 | 0.2618 
PtP of st 2 025 02s | 02s | 4 4 os ost OS | os | 2 [2 0s 7 0.1309 [0.2618 
Att af op st to 2 025 025 | 26 | 2s | 4 4 OS OS os | os fT 2 fT 2 0s 0.1309 J 0.2618 _| 
pt ta ot a 0s 025 0.25 0.25 4 4 OS fos | os Tos fT 2 fT 2 fos | 0.1309 f 0.2618 | 
ptt at ot et 25 25 2s | oes tT 4 4 OS os Tos | 0s | 2 2 7 05s 70.1309 [0.2618 
ptt aT of 8 2s ost 2s | ozs | 4 tA oS | os | os fos [2 2 [0s 70.1309 [0.2618 | 
pt a ot 2s es 2s 2s | 4 oT os | os | oS | 2 | 2 7 OS 7 0.1309 | 0.2618 
pte tt ot ot fs os | 2s | 25 | 4 4 OS fT oS | os Tos f 2 2 7 0s 7 0.1309 | 0.2618 | 
Pp tt tt oP a“ es 2s | 2s fos | a a Ts | Os | Os | OS 2 fT 2 | 05 Ff 0.1309 | 0.2678 _| 
ptt tp ot es fs} 2s ft 025 ta af OS OS | os | os fT 2 2 fT 05 70.4309 | 0.2618 _| 
pa at po es 25 02s 02s fa 4 OS ToS OS fT Os fT 2 fp 2 7 05 70.7309 | 0.2618 
Pty a fo ft ot 2s | 0.25 | 0.25 ozs | 4 4 OS | os | os fos T 2 fo 2 os 7 0.1309 | 0.2618 | 
mot oy tt] ot ot a 02 | 2s fos fos | 4 ts os | os | os fos 2 2 | 05 | 0.1309 | 0.2618 
eae tp eo os of ot ae ees os asp ee eT a poe pote POE 
Pat to] a 82s 025 | 02s | 02s | 4 | 4 fT OS | os fos fos | 2 [2 ft 05 [0.1300 [0.2616 | 
Pat tf opt 200.25 0.25 025 | ozs fe | 4 os fos | os fos [2 fT 2 fos | 0.1309 [0.2618 | 
pat a a es 2st oes | ozs | 4 4 os | oS os | os 2 fT 2 os fT 0.1309 [0.2618 | 
pat tt ott at 4 025 | 2s | 025 | 2s | 4 tf os | os ff os Tos [2 P27 os 7 0.1309 | 0.2618 
ptf tf oP at 2s fos | 25 025 | 4 4 Os fT os fT 05 | os | 2 ft 2 0s | 0.1309 | 0.2678 | 
A OB 8 BE 

A HN 


ie ee ee 
Paytyof of, of oy 2 [025 [025 | 025 | 025 | 4 | 4 | 05 | 05 | 05 | 05 | 2 | 2 | 05 | 0218 | 02618 | 
pa pat oe a 25 2s 2s fos | st | OS | os fT os ToS | 2 2 7 05 fT 0.2618 | 0.2618 
ah ee et ee 
at pty of 2s 2s 0.25 | 025 | 4 2 2 ff 05 | 0.2618 | 0.2618 | 
SPE ee pat po a a ee foe os os pos ep ey os ote eas 
Pat tp oo To tas | 02s | 02s | os | a 4 OS Tos | os | os | 2 2 ft Ss | 0.2618 | 0.2618 | 
Pat at of oT et ts | 2s [0.25 | 02s | 4 OS Tos | os fos | 2 ft 2 ff 05 | 0.2618 | 0.2618 | 
Pat at Oo fo fT oy 6 0.25 | 0.25 0.25 025 | 4 A OS fT 0S | OS | 0S | 2 7 2] OS | 0.2678 | 0.2618 | 
Pp at a ft of oT 88 25 25 025 | ozs | 4 | 4 OS | OS | OS tf 0S | 2 | 2 | 05 | 0.2618 | 0.2618 | 
Patt fT of oo Pe 2 es 2s} 025 foes | 4 tA OS fT os | os | os | 2} 2 | 05 {0.2618 | 0.2618 
Pat att ot es 025 26 025 | 4 A OS os fos fos | 2 2 ft 05 | 02618 | 0.2618 | 
Pott Pot | a es 0.25 | 025 | 026 | st 4 OS OS fF OS | os | 2} 2 05 | 02618 | 0.2618 
mot} a ott es 25 25 02s | 4 4 OS OS | OS fT Os | 2 fT 2 ft 0s | 0.2618 | 0.2618 _| 
wot jj a] ot ot 025 025 | O25 ft 025 | 4 4 Os tT os | 0s fT OS | 2 fj 2 ft 0S | 0.2618 | 0.2618 | 
Pot ot 025 025 | 025 | O25 ff 4 4 OS OS Tos | os | 2 2 fF 05 | 0.2618 | 0.2618 | 
a1 fat ot 7 fo fo 2 025 02s] 2s | oes 4 4 os Tos Tos fos fT 2 fat 0s [0.2618 | 0.2618 | 
Att tf ott fs 025} 025 | 02s yA 4 OS | os fos Tos | 2 [2 0s [0.2618 | 0.2618 | 
aot | tp ot 6 2s 02s f ozs | ozs 4 4 os os Tos fos [| 2 To 2 7 05 [0.2618 | 0.2618 | 
Poa af of fo 8 2s 2s fos | 025 {4 | 4 oS Tos Tos [os fT 2 2 7 os [0.2618 7 0.2618 | 


ee ae 
ptf a fof a ot a 025 0.25] 025 025 | 4 | 4 OS | oS fos | os | 2 fT 2 Os [0.2618 | 0.2618 
At | a po at 2 26 es 2s | 4 OS os | os f 0S | 2 277 0s | 02618 | 0.2618 


At} tt os 8 025 25 | 25 | oes | 4 tT 4 | OS | OS | os | os [ 2 [ 2 7 05 | 0.2618 | 0.2618 


At pt Pot 025 0.25 | 0.25 | 02s | 4 4 OS fT OS | OS | os | 2] 2 | 05 | 0.2618 | 0.2618 | 
Bott at oa 2 025 025 | 2s 4 4 OS os fos fos | 2 fT 2 fT 05 [0.2618 | 0.2618 | 
a1 tap oa tt 025 2s | O25 | 02s | 4 4 OS fs fT OS | os | 2 | 2 05 | 0.2618 | 0.2618 
a 1} 4} oO ft ff ot te 02S | oes | 0.25 | 026 fA | 4 OS fos fT os Tos To 2 | 2] 05 | 0.2618 | 0.2618 | 
a1 taf of a et 20 foes 2s f 025 | 02s fA 4 fT OS | OS [OS | os | 2 ft 2 ft Os | 02618 | 0.2618 | 
Pott tt oe 2s 0.25 os 025 fT 4 OS | OS fT OS Tos fT 2 2 ff OS f 0.2618 | 0.2618 
A0 ft oa a a es 2s 2s | ozs | 4 tT OS TOS | OS | os | 2} 2] 05 | 0.2618 | 0.2618 
pot pat os a 02s 0.25 os | 2s ft a OS | OS | OS | OS | 2 ff 2 | OS | 0.2618 | 0.2618 | 
papa ot 2s 025 | 02s | oes 4 4 OS TS os | os | 2 2 | 0S | 0.2618 | 0.2618 | 
PtP at ot tes 025 | 025 | ozs f 4 ft 4 OS fT os | os Tos | 2 fT 2 | 05 | 02618 | 0.2618 | 
Pott tf ot tT 025 025 | 025 | 02s ff 4 Os fT os | os Tos [2 | 2 | 05 | 0.2618 | 0.2618 | 
Pot] tf ot a aT 2S 25 2s | 025 ft aT OS | OS | oS fos | 2 | 2 | OS | 0.2618 | 0.2618 | 
Pot tT os a 025 es O25 | 02s tA 4 OS fos fos | os | 2 | 2 | OS | 0.2618 | 0.2618 | 
ptt oa 8 025 fas | 025 | 2s | 4 4 TOS | os oS | os | 2 fT 2 | os | 0.2618 | 0.2618 | 
papa fp oat 2025s | 2s | oes ta 4 OS fos fT OS | os | 2 | 2 | OS | 0.2618 | 0.2618 | 
ptt tT of ot tt 2} 2s | 02s | 2s | 4 tT 4 ds | os | os Tos T 2 fy 2 [0s | 0.3491 | 0.2618 | 
ptt to fo a 025 2s 02s | ozs Ts 4 5 | os | os Tos [2 7 2 fT os | 03491 | 0.2618 | 







| 0.5 
[0.28 | 025 | 025 | 025 | 4 | 4 | 05 | 05 | 05 | 05 | 2 | 2 | 05 | 03401 | o618_ 
a 0.2618 
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es [2 [2 ] 0s] 03a0T [ 02618 
BL a ED LE 
; Bee ee ee poe ee ee eet eet eet et eet eee 
me «tittol 7 f[otu1it 4 {025 | 02 | 025 | 02 | 4 | 4] 05| 05 | 05 | 05 | 2 | 2 | 05 | 0349 | 02618 | 
Coe ee oes oes fos] os | a aos esos os fe ya as (ot | oasie 
cee os [os os Pee tee tet teet er pester tet et et om war 





oO 
uN 
oa 
pats 
oo 


eo Oa 


SS PO a Oo 
pao ooo ozs | os [ozs [os ef aos 0s | os fos | 2 te fos | ose | 0761s 
me 


wi | 2 | 05 | 

rapa oly o {| of 0 [10 [02s | om [02 | 02 | 4 | 4 [os | os [os | 05 | 2 | 2 | 05 | 0.8236 | 0.2618 
Z a 

Bt] tf of} oO fT of ia O25 | 0.25 | 025 f ozs | 4 ts OS Tos | os} os | 2 2 05 | 0.5236 [0.2618 

a 0.2618 


| 0.25} 0.25] 4 1 4 fos Pos | os | OS | [| 0.5 | 0.5236 | 0.2618 | 
Pty ao 4 Ss | oes | 02s | 025 | 4 | 4 OS fT OS fT O05 | os fF 2 ft 2 Os fF 0.5236 | 0.2618 | 
ES L205 | 0.5236 | 0.2618 | 
CARE RY SS ae ed PT } 0.25 | 025 | 025 | 025 | 4 f 4 fos fos fos | Os | 2 | 0.5 | 0.5236 | 0.2638 
Pitt tt ot tf of 0 ft 025 | 025 0.25 foes | 4 4 OS |S | 9.5 | ee |_0.5236 | 0.2678 | 
ee ee ee es a [0.25 | 025 po 4 ft 4 | os Pos | os | Os | 2 ft 2 0s [05236 [0.2618 | 
Pt a ot a es 0.25 025 | 2s | OS OS | OS | 05 | 2 2 0s 
| 0.25 | o25 | 4 ft 4 os fos fT os fos 2 ft 2 fs | 0.5236 [0.2618 
Pp aa fot 8 8 2s | 02s | oes | os | 4 | 4 os | os | p22 0s | 
OD Ses a ae } 0.25 | 025 ) 4 | 4 fs os | os os | 2 2 0s ft 0.5236 | 0.2618 | 
ee a ee ee | 0.25 | 0.25 | 025 | o25 | 4 | 4 {os f 05 | 05 | 05 | 2 | | 0.5 0.2618 
A BD 2 p 05 | 2 ft 2 ft 8d | 0.5236 | 0.2618 | 
Pita pot ty oa 2s | ozs | 025 | 025 | 4 tT 4A OS | OS | os | os | 2 2 fj 05 0.5236 | 0.2618 
Pott at oF tT a 8 0.25 | 0.25 | 0.25 4 | 4 fT OS fT Os ft os | os | 2 2 fos fF 0.5236 | 0.2618 
De OS a a | 0.25 | p 4 f 4 fos | Os Os p 2} 05 | 0.5236 | 0.2618 | 
Zt fa foo tf oe tt 2 fos f025 | 0.25 | 025) 4 | p05 | 05 | | 2 { 05 | 0.2618 
mo} a ot Gt a 025 | 025 | 26 2s a 4 OS OS OS OS | 2 2 8S | 0.5236 | 0.2618 


ao e028 0250.25 [02s [a 4 [0s [os | 0s | os | 2 [2 [05] 05206 [02618 
po ot ar oe [ozs | 0s | ozs | ozs | ays fos [os [os [os [a | 2 | as | oseas oer 
ears Boel fo Jt ofa fos fos fos faze fee os fos os [os [ye os | osess | o2sie 


3 ee 
eee 1 | a | oe of 0.25 0.25 foes | 025 ft 4 4 fos 08 fos | os ft 2 te fos {0.2618 | 0.1309 _| 
Ee | 0.25 | 0.25} O25 | 4 4 Os OS os Tos | 2 2 05 | 0.2618 | 0.1309 
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=] wo 
~l wo 
seo aS a 


aca ee a pe oe os Lo pat ap Ost OST OSL OS Le PL BET OIE | O10 
rt pret 1 to to [68 | 02s [025 [025 | 0251 4 | 4 | 05] 08 | 05 | 05 | 2 | 2 | 05 | 0.2618 | 0.1309_| 
ee 
go eo oe Foss [os [as [ozs {a fs [os [os [os | os [2 2 fos | oes [01308 
A OO 
Ta rept toy oy ef 02s | 025 | 02s | 025 | 4 | 4 | 05] 05 | 05 | 05 | 2 | 2 | 05 | 0.2618 | 0.1309_| 
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fe ff eet oes ts | 4 fos fos Tos Tos P22 os T0268 f 0.1308 
mai a ee a 
aot ft af ot es 25 2s | oes | 4 4 Os Tos | os | os [2 [2 [05 7 02618 {0.1309 | 
g@t{a}ol + tt) o | w | 02 | 025 | 02 | oz | « | 4] 05] 05 | 05 | 05 | 2 | 2 | 05 | 0.2618 | 0.1309 | 
g tf tf ot tt 825 25 026 | 025 | 4 4 oS os fos [os 2 fT 2 fos Ff 0.2618 | 0.1309 | 
a 
qa 1 [ a7} of} oo fT oe oy 2 025 | ozs 025 | 02s | 4 ft 4 fT os | os [os Tos fT 2 [2 fos | 0.2618 | 0.2618 
Ait tt] o7y oO | oo 4 25 02s | 025 | 025 | 4 4 OS OS | os | Os | 2 2 0s] 0.2618 [0.2618 
pt to fT ot 2s 2s {025 | O25 [| 4 4 05 Tos Tos fT os 2 [2 fos | ozs | 02618 | 
gt aT of 2s | o25 | 2s | 025 | A 4 os | 0s Tos Tos | 2 7 2 7 05 [0.2618 [0.2618 | 
Bot tT ty of 10025 0.25 0.25 02s | 4 A OS | 0S | oS | os | 2 J 2 fos 70.2618 f 0.2618 | 
pot} af oe fo ft oa 2s 2s | 2s | 025 | 4 fT 4 5 fT oS | 0s | os P22 fos 7 02618 [0.2618 | 
Hott af of 62S | 2s | 025 | 025 | 4 | 4 fos fT os | os fos T 2 [2 fos [02618 7 0.2618 | 
goa jap oe fo fT of 18025 0.25 025 2s 4 4 OS os fos | os Pe ft 2 | os | 0.2618 | 0.2618 | 
Poa tt of 20 es ts | 02s | os 4 4 os | os Tos J os fo 2 7 2 J os | 0.2618 [7 0.2618 
Pot fp a ot eS 2s | es fo 4 4 os os Tos fos [2 2 70s 7" 0.2618 [0.2618 
g dt a fo at 2s 2s 025 | 2s | 4 4 OS fT os | 0s | os f 2 ft 2 7 0s | 02618 | 0.2618 
pat tT ot 10 es 2s 025 | 2s | 4 4 os Tos fos [ os 7 2 7 2 | os [02618 | 0.2618 | 
et | af oy Pe 2 25 025 {025 | O25 | 4 | 4 Os | os fos fos fT 2 7 2 f os | 02618 | 0.2618 | 
got fi a a 25 25 025 f ozs | 4 | 4 fos Tos Tos fos [2 [2 7 05 J 0.2618 [0.2618 | 
Pet tt oa ts 2s fos} 025 | 4 4 TOS os os Tos [2 2 0s foes [0.2618 
Pat tp ot a 8 25 025 | 02s foes | 4 4 OS os | os fT os 2 f 2 7 os | 0.2618 | 0.2618 | 
fot PtP oa 20 es os | oes foes | 4A 4 Os [os Tos fos | 2 [2 fos [0.2618 | 0.2618 | 
a1 fat ott at 25 0.25 0.25 | 2s | 4 4 os Tos fos Tos fT 2 0s” [0.2618 0.2618 | 
aot | 1 | of S25 | 2s | oes | 4 4 OS] os fos Tos fT 2 Tt 2 fos T 0.2618 | 0.2678 | 
Att ap ot | 2s 2s 2s fos | 4 4 POS Tos Tos fos [2 J 2 fos [0.2618 | 0.2618 
a tf ot 8 ss | 025 | os | 4 Ss fos fos | 0s [2 f 2 7 05 [0.2618 | 0.2618 | 
A tp tf of tt 0025 2s 02s | 025 | 4 4 OS fos | 0s [os 2 [2 os [0.2618 [0.2618 
Rott tT of st Tt 2 025 0.25 025 | 02s | 4 OS | os Pos fT os | 2 fT 2] os | 0.2618 | 0.2618 | 
pt PT a] ot a a es 025 025 fs | 4 A OS | OS fF os | os T 2 fT 27 05 7 0.2618 | 0.2618 
qq 1 [| +f] of tf ot 6 ft 025 | 025 | 025 | 025 | 4 | 4 fT os | os Pos fos Pa 2 fos [0.2618 | 0.2618 
aot ta ot 828 025 25 2s | 4 A OS os Tos | os fT 2 fp 2 fos | 0.2618 | 0.2618 | 
aa fa oft fo a oes 025 2s 025 ft 4 4 OS fT os Tos fT os fT 2 f 2 [05 | 02618 | 0.2618 | 
Bot ptt ott 2 es es oes fos ft 4 | OS fT os fT os | os [2 P22 Tos Tf o.26i8 [0.2618 _ | 
Pot ptt oft Pt fo 4 2s foes 025} ozs | 4 4 OS os | os | os P22 0s 70.2618 [0.2618 
ptt at Ss 2s 02s | 025 | 4 4 OS | OS fos | 05s J 2 7 2 7 os 70.2618 | 0.2618 | 
pat a Po tt tt 025 fas {ozs | 025 | 4 | 4 fos | os fos fos fT 2 [2 fos [0.2618 | 0.2618 | 
pa tT tt ot tt 025 0.25 f025 | O26 4 A Fs os | os | os P22 05 0.2618 f 0.2618 
pt ot a ae 28 O25 O25 | O25 ft 4 | 4 os ft os Tos fT os tT 2 f 2 7 0s fT 0.2618 | 0.2678 | 
et Pt fot 4 2s 02s | oes | oes | 4 4 fos | os 0s fos [ 2 | 2 7 05 Ff 0.2618 | 0.2678 | 
Pot pa Ott 2s 2s 2s fos | 4 4 OS | os | Os | os fT 2 ft 2 [0s | 0.2618 | 0.2618 
pt 8 25 2s | 025 ozs 4 4 OS Ts | os | os fT 2 fT 2 fos 7 0.2618 | 0.2618 
Pot ft fo tt 20 2s 025 025 | 02s | 4 tT a Os Tos Tos [os [2 [2 [os 7 0.2618 70.2618 
Oe ee 
At fT ep ot a 2S O25 0.25 | 02s 4 | 4 os | os [os Tos | 2 7 2 7 0s | 02618 | 0.3491 | 
a 
pat tp of lo fT oo 2s 2s 025 | oes | 4 | 4 fT os | os Tos fos T 2 tT 2 7 os 7 0.2618 | 0.3491 | 
ptt tp oo tes 2s 2s | ozs | 4 4 os fT os fos fos 7 2 fp 2 [os f o26ie | 0.3491_| 
Att af of of ot 25 2s os 2s | 4 4 TOs fT os fT os | os fo 2 [2 [0s f 02618 | 0.3497 _ | 
ptt tt of ta 25" 025 | 2s fos | 4 4 OS Tos fos Tos [2 2 fos 7 02618 | 0.3491_| 
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smeaeisiaininenaeanmmenna 
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st¢ 
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a 
Pa ft at of to tt 25 2s | 025 | oes | 4 4 os | os | os fos [2 fT 2 fos | 02618 | 0.3491 | 
ptt af of at 8 2s 82s | 2s | oes Ta 4 os | os Tos fos T 2 fT 2 [0s [02618 [0.3491 
Pt | tf oo ft oo To 20 ff 0.25 025 | 02s | O25 | 4 4 os fT os Tos fos 72 fT 2 os 70.2618 [0.3491 
Pott at fo ft 2 2 2s | 2s | 2s | 4 | 4 os [os Tos Tos 7 2 | 2 [0s J 0.2618 [0.3491 _ | 
Pot tt tT of a st 2 25 | 025 | ozs | 4 4 fT os fos Tos fT os ft 2 [ 2 7 05 | 0.2618 | 0.3491 | 
Pp tf af ott 25 0.25 | 025 | os | 4 4 os os Tos | os fo 2 [2 7 os [0.2618 | 0.3491 _ | 
Pp at tT ott ot 025 0.25 0.25 | oes | 4 | 4 Os fT os Tos fos [ 2 ft 2 7 os | 02618 | 0.3491 | 
Pp af af oft fF ot to 025 | 0.25 ft 025 | oes | 4 fT 4 fos Tos Tos | os [ 2 T2705 [02618 | 03491 _| 
Pp tf a tops ft ot 2 2s 025 025 | oes | 4 4 fT Os | os fos fos [2 ft 2 os | 0.2618 | 0.3491 _ 
pat  o t at a es 2s foes | 25 | 4 tT OS | Os fos fF 0S | 2 fp 2 | 0S | 0.2618 | 0.3491 | 
Pott aT ot a 625025 25 | oes | 4 4 | os | 0s fos [os | 2 ft 2 7 0s | 02618 | 0.3491 | 
ptt at oa 82S 025 oes | oes | 4 tl 4 Ss | 0S | Os | Os fp 2 ft 2 | OS | 0.2618 | 034e1 | 
ptt at a 2s 25 foes fT oes | 4 4 Ss | oS fos | os f 2 | 2 Tos | 0.2618 | 0.3491 | 
pat af ot ss 025 oes | 2s | a 4 Ss | oS os | os ft 2 | 2 0S | 0.2618 | 0.3491 _ 
Patt fT os a 28 25 025 | 2s | 4 4 OS | os | Os fT os ff 2 ft 2 fT 0S | 0.2618 | 0.3491 | 


Soe eee ee ee eee a es oe eo [se 








9 1 Tat of 025 {0.25 | 025 fo | tT aT os fT os os fos | 2 2 Os 0.2678 | 0.5236 | 
A Be 





j [0.25 _| a2 
we a Tt tO TT 20+] 0.25 | 025 | 025 [028 | 4 |] 4 | 05] 05 | 05 |] 05 | 2 | 2 | 05 | 02618 | 0.5236 | 
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COSRO Seeker Parameters Monopulse Seeker Parameters 
| ppc | freqc| antgaine | HPc | noibwe| noifige | rr | numpuic| nosangc | enve| nuttreqc | serbwe} crossc | alphac | ppm| freqm| antgainm| HPm | noibwm] noifigm] mm|numpul_| fsirm | crosm| aipham| 


| i 1 400] 100 | as 
250] 9 | 33 7 45 [10 | ttf too] 100 | 0S 006] 602 3000 | 0.0555 | 30] 9 | 33) 1 45] 10 [11 [100] 100 | 24 | 3000 | 0.055 | 


250] 9 {33 45 | 10 ft f100f 100] S006] GO| 2 | 3000 | 0.0555 | 30] 8 | 33 45 | [1a f 100] 00 | 24 | 3000 | 0.055 | 
p 250] 9 | 33) 7 45 [10 | 17 {400 400 | 0S 006] 60 2 ft 3000 | 0.0555 | 30] 9 33 4S | 10 ttf 100] 10024 {3000 | 0.055 | 
250] 9 { 33 f 45] 10 | 17 [400] 100 | 0S 006} GO} 2 | 3000 | 0.0555 { 30] 9 | 33 45 | |_11_ |] 100] 100 ff 24 | 3000 | 0.055 | 


p250f 9 J 33) [45 7 10 [41 [roof 100 f 05 fo06] 60 | 2 {3000 | 0.0555 | sof 9 f 33 P45 fio [41 100] 7400 | 24 | 3000 | 0.055 | 
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APPENDIX N. MISSILE SIMULATIONS II 


















quncat| emma OS nen 
PLL [ewish nik chat [noise | seieae [eesti] ug (seat [iar [avi] ai? Tawrafeno] et [tae [wot [2 [ae Tea] w [eens [sent | 
awe ato to | 0 | ie | 02s] 02s) 02] om] 4] 4 los; os [os ost 2 [2/08 | osste | 026i6 | 
meat ato tt Lo ie | ons | 0s | 0s | one | a a pos} os | 0s [0s] 2] 2} 0s | 02618] 02618] 
ao ao os [0s ors | oss] os | ep a posp os | os} os] 2 Pa] 0s | 0288 | Ones 
Tao at te | 0s] 02s | 02s os a ae ost os | os | Ost 2 Te Os | 026s | 02618 
To ep ie | os | 0s | oss | 02s | a} + pos] os] os os] 2} 2] 05 | 0268 | Oss 
ao at oo te oe os tons | os Pap ae posp os | os os] 2 Tay Os | 0268] 02618 
A 
<2 
Tao oe te Pos os os ps Ta pos} os Post os] 2 Pay os] o2eie | 02618 
ce OEE OST EE Or Ory STS Leet oat ae 
0.2618 0.2616 
aa to tp) os os | as | os Tae ae pos; os | os] Os] 2 Te os | 02618 | Ossie 
aaa ae tos | ons | os | oe | ea os; os | os Tos] 2 Te] 0s | 0268] ~oz618 | 
So a pe ons} as fons | os |e a os] os] os Os] 2 | 2] os} ozs | oze18 
2 


A 
Pt tay ot fo To te | 025 {025 | 025 [025 4 4 Ost oS | os fos | 2 | 21 05 fF 02618 | 0.2618 | 
gi fay os To tt es | 2s | O25 | 02s | 4 4 POS] OS | Os | os | 2 7 2] 05 | 02618 | 0.2618 
ag 1 fay ot 6 es sf 025 025 4 4 OST os | os Pos | 2 ft 2] 05 | 0.2618 | 0.2618 | 
At a ot fT tt 025025 025 F025 4 4 OS] OS 05 1 05 | 2 | 2) 05 | 02618 | 0.2618 
71 tipo fr] oy 0] | 025 | 02 | 025 | 02 [4] 4]05] 05 | 05 | 05] 2 |2) 05 | 02618 | 02618 | 
_A i fat oof tf fo 6 025 | 02s [02s 025 | 4 | 4 Os] oS | 05 | os fe 2 Os ft 0.2618 | 0.2618 | 
qi a of at 6 025 0.25 25 | 025 4 4 OST OS | 05 | 05 | 2 | 2] 0s | 0.2618 | 0.2618 
pot ety oo ft oo 6 |} 0.25 | 0.25 | 0.25 | 025 4 4 POS] OS | OS | OS | 2 7 21 05 [0.2618 | 0.2618 | 
qt fa) 8 ft to fo 6 fs | O25 | 025 2s | 4 4 Ost os Pos Pos] 2 2] 05 | 0.2618 | 0.2678 | 
vA 1 tat oO of 1 fe fo 6 fee O25 | 025 ft 025 4 4 POST 05 fos | Os] 2 | 2 Os | 02618 | 0.2618 

4 ttt oO Pt 6 2s ts | 2s | 025 | st POS) OS | 0S | os | 2 | 2 05 | 0.2618 | 0.2618 

Pt at oO Tt 6 2s 25 | oes | os | A 4 fs} OS | OS Pos} 2] 2] 05 | 0.2618 | 0.2618 | 
At fay oP a Po fo 6 025 | 25 | 025 | 025 | 4 ts 1 O5f 05 | OS | os | 2 [2] 05 | 0.2618 | 0.2618 | 
#1 11] 0 | 1 | 0 | 0 | 6 [025 { 025 | 02 | 02 [4] 4 [os| o5 | o5 | os] 2 | 2, 05 | 02618 | O2618 | 
At tat Oo ft a To to 6 25 fest 025 025 |e 4 5) OS | OS | OS | 2} 2} 05 | 0.2618 | 0.2618 
ee ee 
QZ 1 yaij oT 4s fT of of 6 tes 25 | 025 0.25 [4 4 fs] Os | os | os fT 2 | 2] Os [02618 | 0.2618 | 
qt tay oo te fo 6 2s oes 2s 2s | a 4 fos] oS | os fos | 2 P22 os [02618 | 0.2618 | 
A a ot fo fn 6 25 025 | 0.25 | 0.25 | 4 | 4 05) 05 | OS | OS | 2 | 2] 05 [0.2618 | 0.2618 
A DB eee 
A ee 
yet [i|o | 1 | 0 | 0 | | 025 | ozs | 025 | 625 | 41 4 [05] 05 | 05 [05] 2 | 2| 05 | ove1s | 2618 | 
qi i ot oo 6 0.25 | 0.25 025 O25 tat 4 fos] OS | 05 | Os | 2 2] 05 | 0.2618 | 0.2618 
qi fay of a Te tt 25 | os | os} 02s | 4 4 10S) 05 | 05 | OS | 2 1 2 | Os | 261s | 02618 
A i {ato Toa fo fo fT 6 2s 025 fos 025 4 4 fost Os | os | os | 2 [2] 0s | 02618 | 0.2618 | 
Pp i fat oe Tt fo oe fe 2s | 2s | oes 025 | 4 4 POST Os | os | OST 2 P27 os | 0.2618 | 0.2618 | 
A i fifo fot fy oT of 6 | 025 | 025 0.25 | 02s P44 fos} os fos |os fT 2 | 2] Os [02618 | 0.2618 _ | 
yt ti} 0 [+] o | of 6, Oe Ee 
















































++ 
o 
ed 
on 


















































280 





_COSRO Seeker Parameters 
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APPENDIX O. NEURAL NETWORK IMPLEMENTATION 
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$Training Set #1 


[store(1,1).range'store(1,3).range'store(1,5).range'store ( 


1,7).range'store(1,9).range'... 


p= 


store(1,13).range' 


store (1l,11).range’ 
store(1,15).range'store(1,17).range' 


store(1,19).range'... 


store(1,23).range' 


store(1,21).range' 
store(1,25).range'store(1,27).range' 


store(1,29) .range'; 


store(1,1).shpos'store(1,3).shpos'store(1,5).shpos'store(1,/7 


).-shpos'store(1,9).shpos'... 


store(1,11).shpos'store(1,13).shpos'store(1,15).shpos'store ( 


lg) ) 6 SnpoOs’ StOre (1,19) .Snpos s «« 


store(1,21).shpos'store(1,23).shpos'store(1,25) .shpos'store { 


1,27) .shpos'store(1,29).shpos'; 
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store(1,1).svpos'store(1,3).svpos'store(1,5) .svpos'store(1,7 
VasVvpos Store (1,9) «SVp0OSs" 222 


store(1,11).svpos'store(1,13).svpos'store(1,15) .svpos'store ( 
typ) eSsVvpes “Store (1,19) «SVpOS’ a.«.s 


store(1,21).svpos'store(1,23).svpos'store(1,25) .svpos'store ( 
1,27) .svpos'store(1,29).svpos']; 


t=[store(1,1).mxpos'store(1,3) .mxpos'store(1,5) .mxpos'store ( 
i, J )smxpos *slore (149) «Mxpos sa: 


store (1,11) .mxpos'store(1,13).mxpos'store(1,15) .mxpos'store ( 
1,17) .mxpos'store(1,19).mxpos'... 


store(1,21).mxpos'store(1,23) .mxpos'store(1,25) .mxpos'store ( 
1,27) .mxpos'store(1,29) .mxpos'; 

store(1,1).mypos' 
store(1,3) .mypos'store(1,5).mypos'store(1,7) .mypos'store(1,9 
).mypos!'... 


store(1,11).mypos'store(1,13).mypos'store(1,15) .mypos'store ( 
Ly -wmypos store (1,19) .<mypos” ss: 


store(1,21) .mypos'store(1,23).mypos'store(1,25) .mypos'store ( 
1,27) .mypos'store(1,29) .mypos'; 


store(1,1).mzpos'store(1,3).mzpos'store(1,5).mzpos'store(l1,/7 
').mzpos'store(1,9)-.mzpos'... | 


store(1,11).mzpos'store(1,13).mzpos'store(1,15) .mzpos'store ( 
1,17) .mzpos'store(1,19) .mzpos’... 


store(1,21) .mzpos'store(1,23) .mzpos'store(1,25) .mzpos'store ( 
Ly27)4MZDOs StOrTe(1, 29) «mzpos" |; 


% Neural Network Creation 


factorp=max (max (p)); 
P(ig=}=p (1,3) 7Lactorp; 


factort=max (max(t)); 
t=t/Ttactorct; 
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net=newff([minmax(p)],[10 3],{'logsig' 
'pureian" }s’Trainim*); 
net.initParam='rands'; 

init (net); 

net.performFcn='mse'; 
net.trainParam.goal=le-6; 
net.trainParam.show=10; 
net.trainParam.epochs=500; 


$Neural Network Training 


9. 


(e) 


net=train(net,p,t); 


% Training Set #2 
K=30; | 
p=[store(1,1+K) .range'store(i,3+K) .range'store(1,5+K) .range' 
store(1,7+K) .range'store(1,9+K).range'... 
store(1,11+K).range' store(1,13+K).range' 
store (1,15+K) .range'store(1,1/7+K).range' 
store(1,19+K) .range'... 
store(1,21+K).range' store(1,23+K) .range' 
store (1,25+K) .range'store(1,27+K).range' 
store (1,29+K) .range'; 


store (1,1+K).shpos'store(1,3+K) .shpos'store(1,5+K).shpos'sto 
re(1,7+K).shpos'store(1,9+K).shpos'... 


store(1,11+K) .shpos'store(1,13+K).shpos'store(1,15+K) .shpos' 
store (1,17+K).shpos'store(1,19+K).shpos'... 


store (1,21+K) .shpos'store(1,23+K) .shpos'store(1,25+K) .shpos' 
store (1,27+K) .shpos'store(1,29+K) .shpos'; 


store(1,1+K).svpos'store(1,3+K) .svpos'store(1,5+t+K) .svpos'sto 
re(1,7+K).svpos'store(1,9+K).svpos'... 


store (1,11+K) .svpos'store(1,13+K).svpos'store(1,15+K) .svpos' 
store(1,17+K).svpos'store(1,19+K).svpos'... | 


store (1,21+K).svpos'store(1,23+K) .svpos'store(1,25+K) .svpos' 
store (1,27+K) .svpos'store(1,29+K) .svpos']; 


t=[store(1,1+K) .mxpos'store(1,3+K) .mxpos'store(1,5+K) .mxpos' 
store (1,7+K) .mxpos'store(1,9+K) .mxpos'... 
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store (1,11+K) .mxpos'store(1,13+K) .mxpos'store(1,15+K) .mxpos' 
store (1,17+K) .mxpos'store(1,19+K) .mxpos'... 


store (1,21+K) .mxpos'store(1,23+K) .mxpos'store(1,25+K) .mxpos' 

store (1,2/+K) .mxpos'store(1,29+K) .mxpos'; 
store(1,1+K).mypos' 

store (1,3+K) .mypos'store(1,5+K) .mypos'store(1,7+K) .mypos'sto 

re(1,9+K).mypos'... 


store (1,11+K) .mypos'store(1,13+K) .mypos'store (1,15+K) .mypos' 
store (1,1/7+K) .mypos'store(1,19+K) .mypos'... 





store(1,2zitkK)..mypos "store (1; 234k) «mypos store (1,754) .myoos:' ! 
store (1,27+K) .mypos'store(1,29+K) .mypos'; | 


store(1,1+K) .mzpos'store(1,3+K) .mzpos" store (1,5+K) .mzpos"sto 
re(1,/+K) .mzpos'store(1,9+K).mzpos'... 


store (1,i11+K) .mzpos'store(1,13+K) .mzpos'store(1,15+K) .mzpos' 
store(1,17+K) .mzpos'store(1,19+K) .mzpos'... 


store (1,21+K) .mzpos'store(1,23+K) .mzpos'store(1,25+K) .mzpos' 
store(1,27+K) .mzpos'store(1,29+K) .mzpos']; | 


&% Neural Network Creation 


factorp=max (max(p)); 
(Cl; 2) =p.) 7 factory; 


factort=max (max(t)); 
t=t/factort; 


e¢Neural Network Training 


roy 


o 


net=train(net,p,t); 


fe) 


$ Training Set #3 
K=40; 


p=[store(1,1+K) .range'store(1,3+K) .range'store(1,5+K) .range' 

store (1,7/7+K) .range'store(1,9+K).range'... 
store(1,11i+K).range' store(1,13+K).range' 

store (1,15+K) .range'store(1i,17+K) .range' 

store(1,19+K).range'... 
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store(1,21+K).range' store(1,23+K).range' 
store(1,25+K) .range'store(1,2/+K) .range' 
store (1,29+K) .range'; 


store (1,1+K) .shpos'store(1,3+K) .shpos'store(1,5+K).shpos'sto 
re (1, 7+K) «shpos store (1, 97K). shpos* i..s 


store (1,11+K).shpos'store(1,13+K) .shpos'store(1,15+K).shpos' 
store (.1,174+K)«shpos "store(1, 19+K) <shpos*«.:. 


store(1,21+K).shpos'store(1,23+K).shpos'store(1,25+K) .shpos' 
store(1,27+K) .shpos'store(1,29+K) .shpos'; 


store (1,1+K) .svpos'store(1,3+K) .svpos'store(1,5+K) .svpos'sto 
ce(ly, ith) 2svpos: Store (1, O+K)..SVPOS* si 


store (1,11+K).svpos'store(1,13+K) .svpos'store(1,15+K).svpos' 
store(1,17+K).svpos'store(1i,19+K).svpos'... 


store(1,21+K).svpos'store(1,23+K) .svpos'store(1,25+K) .svpos' 
store(1,27+K) .svpos'store(1,29+K) .svpos']; : 


t=[store(1,1+K) .mxpos'store(1,3+K) .mxpos'store(1,5+K) .mxpos' 
store(1,7+K) .mxpos'store(1,9+K).mxpos'... 


store(1,11+K) .mxpos'store(1,13+K) .mxpos'store(1,15+K) .mxpos' 
store(1,17+K) .mxpos'store(1,19+K) .mxpos'... | 


store (1,21+K) .mxpos'store(1,23+K) .mxpos'store(1,25+K) .mxpos' 
store(1,27+K) .mxpos'store(1,29+K) .mxpos'; 

Store: (1, 17h)..mypoes* 
store(1,3+K) .mypos'store(1,5+K) .mypos'store(1,7/7+K) .mypos'sto 
re(1,9+K) .mypos'... 


store(1,11+K) .mypos'store(1,13+K) .mypos'store(1,15+K) .mypos' 
store (1,17+K) .mypos'store(1,19+K) .mypos'... 


store(1,21+K) .mypos'store(1,23+K) .mypos'store(1,25+K) .mypos' 
store(1,27+K) .mypos'store(1,29+K) .mypos'; 


store(1,1+K).mzpos'store(1,3+K) .mzpos'store(1,5+K) .mzpos'sto 
re(1,7+K) .mzpos'store(1,9+K)-mzpos'... ) 


store(1,11+K) .mzpos'store(1,13+K) .mzpos'store(1,15+K) .mzpos' 
store (1,17+K).mzpos'"store(1, 19+K)..<mzpos".... 
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store(1,21+K) .mzpos'store(1,23+K) .mzpos'store(1,25+K) .mzpos' 
store(1,27+K) .mzpos'store(1,29+K) .mzpos']; 


& Neural Network Creation 


factorp=max (max (p)); 
pC) )=p (142) factorp; 


factort=max (max (t)); 
t=t/factort;s 


$Neural Network Training 


ie) 


— 


[e) 


net=train(net,p,t); 


mem rrr mr rr ym rm rm mm i nr i rr rm rm rr rm ne re ee ee i ee ee 


$ Neural Network Graphing (Missile Experiment) 


j=input ('Enter the j value. "j" ranges from 1 to 8 ---> '); 


k= (j-1)*10; 
ind=5+k; 


p=[store(1l,ind) .range'; 
store (1,ind) :shpos’; 
store(1,ind).svpos']; 


factorp=max (max (p)); 
ply sao tty 27 factorp; 


a=sim(net,p); 


figure (1) 
subplot(3; 1,1) 
plot3(store(1,ind) .mxpos,store(l1,ind) .mypos,store(l,ind) .mzp 
OS" Baa o:<.8 4 
ad.) *LaACTOIp, a:( 2,72.) *Lactorp, als; <) *Lactorp, b=") 
view (28,26) 
orient tall 
grid 
xlabel('down range') 
ylabel('cross range') 
zZlabel('altitude') 
legend('missile', 'prediction') : 
title([' Missile Trajectory Comparison - Actual x NN 
Prediction Simulation 'num2str(ind)]) 


288 














subplot (3,2;.3) 

plot (store (1, 1nd) .mxpos;store (1, 31nd).nyoos,; "r=." jy «65 
aly t}) FP £aCrOry, 2 (275) *Lacuvorp, 0" } 

grid 

xlabel('down range') 

ylabel('cross range') 

$legend('missile', 'prediction') 


subplot (3,2, 4) 


DLOE(STOre (15100) -Me pos, StOre (tb, i1nd) <mzpOS." Pa ac*-y-a as 
aio 2) baCclorp,-a(o72) *Lactorp,; | b=") 

epanke: 

xlabel('down range') 

ylabel ('altitude') 

$legend('missile', 'prediction') 


Subp lotr (3,/1;.3) 


xxl=store(1,ind).mxpos'; 
xxZ2=a (15°: )}) *Eactorp; 
yyli=store(1,ind) .mypos'; 
yy2=a(2,:)*factorp; 
zzl=store(l,ind) .mzpos'; 
ZzZ2-a\3,.2)*factorp; 


ms “error=sqret ((xx1=xx2). 24 (yy l=yy2) 2°24 22t-222).3°2)5 


plot (store(1,ind) .time,ms_ error) 
xlabel('simulation Time (sec)') 
ylabel('Mean Square Error (ft)') 
Grid 


figure (2) 


subplot (3,1,1) 

plot (store(1l,ind).time,store(l,ind) .shpos) 

Xxlabel ('Time(sec) ') 

ylabel('Seeker Hor. Position(deg) ') 

title([' Neural Network Inputs - Simulation 'num2str(ind)]) 
op ao 


Subplot (371,72) 

plot (store(l,ind) .time, store(1l,ind) .svpos) 
Xxlabel ('Time(sec) ') 

ylabel('Seeker Vert. Position(deg) ') 

grid 
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subplot (3,1, 3) 

DLOL(SlLOre (1, 1nd) 2bime,store (1,4nd)<range) 
xlabel ('Time(sec)') 

ylabel('Range (ft)') 

gGrid 


a Aiali T F  ie e ei  e e  kt S S ire SEY GPU iitr chis FPO A pe  ei Gy S iet ee ERA Se A Sy me 


Neural Network Missilie Dynamics from the Captive Carry 
xperiment 


[TI ole 


J=input ('Enter the 3 value. "j" ranges from 1 to 8 ---> 
ag ! 
k= ae Os | 
ind=8+k; 

Indil=ind-L; 


its 


pp=(Store(l,ind).rangs*; store (1 ,1nd)..shpos.";store(1,ind)<svp 
os']; 


len=round (0.97822*length(store(1l,ind) .mxpos)); 
p=[pp (2,121.3 Len) 3 


factorp=max (max (p) ); 
Dll s) =o?) / tacrorp: 


a=sim(net,p); 


figure (1) 
subploc(2;1;-1) 
plot3 (store (1,ind) .mxpos,store(1,ind) .mypos,store(1,ind) .mzp 
OS Ow pass 
alse pe kaAClOLrpy atc, se) LraClOrpy,e lop.) faCrOrp, le xees 
store(1,ind-1) .mxpos,store(1l,ind- 
1) .mypos,store(l,ind-1) .mzpos,'b-.',... 
store (1,ind-1) .txpos,store(1,ind- 
i) «typos, store (1,i1nd+L).ezZpo0s;,.'mo’) 
view (38,52) 
orient tall 
grid 
xlabel('down range') 
ylabel('cross range') 
Zzlabel('altitude') 
title([' Missile/Captive-Carry/Prediction Comparison - 
Simulation 'num2str(ind) ]) 
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legend ('Captive-Carry','Missile Dynamics Prediction', 'Actual 
Missile') 


subplot (2,2,3) 

plot (store(1,ine).mxpos,store(l,ind)-.mypos;. "g." ye: 
ail ips.) Wbeeloroyat2rs) “facerorp, LF > a5 
store(l,and=1) «mxpos,store (1, 1nd-1.)\.mypos).” b=. "4.6% 
store (l,;ind-1).txpos;store(],ind-—L) typos; "mo" 

orient tall 

grid 

xlabel('down range') 

ylabel('cross range') 


subplot(2,2;,4) . 

PLlot(store(l,ind)<mzpos;store(1;ind)«mzpo0s;. "Os." yi. 
ally?) “bacrorpyal2,;<) “Lactorp, it" 4. «« 
store(1,ind-L)..mxpos,store(1,1nd-L) .mzp0s; "b=s"y 6.4% 
store(l,ind-1) .txpos,store(1,ind-1).tzpos,'mo') 

orient tall 

grid 

xlabel('down range') 

ylabel ('altitude') 


figure (2) 


Ssubplot(3, fb, 1) 

plot (store(1,ind) .time,store(1l,ind).shpos) 

xlabel ('Time (sec) ') 

ylabel('Seeker Hor. Position(deg)') 

title([' Neural Network Inputs - Simulation 'num2str(ind)]) 
Grid 


subplot(3,1,2) 

plot (store(l,ind) .time,store(1l1,ind).svpos) 
xlabel ('Time(sec) ') 

ylabel('Seeker Vert. Position(deg) ") 

grid 


subplot (3,1, 3) 

plot (store(1,ind) .time,store(1l,ind) .range)} 
xlabel ('Time(sec) ') 

ylabel (Range (ft) ) 

ofan Ro | 


real miss distance= store(i,ind~-1).miss 
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xxl=(store(1,ind1).txpos) ; 

xx2=(a(1,len)*factorp) ; 

yyli=(store(1l1,indl) .typos); 

yy2=(a(2,len)*factorp) ; 

ZZiL—-(Store(.,indl) .<tzZpo0s): 

ZZ2=(a(3,len)*factorp) ; 
predicted_miss distance=min (sqrt ((xx1-xx2) .*2+(yyl- 
VV 2)-a° Zt (221222) .72) )=1:000 


figure (3) 


plot3(a(1,:)*factorp,a(2,:)*factorp,a(3,:)*factorp, store (1,i 
Ndds): .CXpPOS ja. 

store (l,indl) .typos, store(1,indl) .tzpos) 
view (25,65) 
grid 
Xlabel('x') 
yiabel('y') 
Zlabel('z') 
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